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ICHNOGRAPHS | 


FROM THE | 


CONNECTICUT-RIVER SANDSTONE. | 


JUST PUBLISHED 
BY LITTLE, BROWN, & CO., BOSTON. 
4to. 


| 
BY 
JAMES DEANE, M. D. | 


Price, $5. 


HIS work consists of a series of forty-six Plates, ek 
taining about eighty figures, of the Fossil Footprints | 

found on the Sandstone of the Connecticut River, — prepared | 
under the direction of the late Dr. JAmEs DEANE, of Green- | 
field, who for many years, until his death, was almost con- 
stantly engaged in their investigation. Nine of the plates are 
photographs, and the remainder are very beautifully executed 
on stone; and, rivalling as they do the actual specimens, they 
will be of great use to those pursuing scientific investigations 
in this direction; or, at least, they will furnish a beautiful 
table book, to excite an interest in the community in the 
marvels of nature. : | 

A Memoir of the Footprints and other impressions, written | 
by Dr. Deane, is given, together with a particular description | 
of each plate, and a Biographical Notice of the Author, — the 
whole being comprised in an elegant quarto volume. 

The, work was prepared for publication by THomas T. 
Bouve, Esq., Dr. H. I. Bowprren, and Dr. A. A. Gou.p. 

Only 300 copies of this work are printed, most of which 
are already subscribed for. 
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}and the beginner has no part in them, 


THE MATHEMATICAL MONTHLY. 


The excellent notices which the Monthly continues to receive 
from both sides of the Atlantic must be a source of great encourage- 
ment to all its friends. The Lady’s and Gert!:man’s Diary tor 
1861, edited by the eminent mathematician, PRoz. W. 8. B. WooL- 
HOUSE, contains the following : — 

‘*This American periodical, which has now completed its sec- 
ond volume, continues to be most ably conducted. and is well sup- 
plied by talented cor jents. Besides numerous mathematical 
questions and svlutions, it comprises original papers of considerable 
variety and sterling interest, and its publication must contribute 
largely to the diffusion and advancement of mathematical science.” 


A recent number of the Boston Daily Transcript gives the follow- 
Ing item :— 

“ AMERICAN LITERATURE ABROAD. — Fourteen columns of 
the last Atheneum are devoted to two American authors, — Motley 
and Emerson. That paper. which rarely commends anything from 
this side of the Atlantie, gives ‘The Mathematical Monthly’ the 
following first-rate notice. That magazine is published at Cam- 
bridge, and edited by Mr. J.D Runkle : — 

‘*¢ This is a collection of simple things for comparative elemen- 
tary students. Our English mathematical journals. are very lofty, 
This American journal is 
full of pleasing elementary matter, and eontains some things worthy 
the attention of the finished mathematician. We should like to see 
the same sort of thing in England ; but where are we to find the 
editor? He must be of high knowledge and elementary turn com- 
bined, with firmness enough to keep his journal down to the intel- 
ligible point by refusal of contributions of too lofty a character, and 
skill enough to keep it up to the interesting point by selecting from 
the loads of lower learning with which he would be inundated.’ ” 





Those wishing India-proof impressions of Sir JOHN HER- 
SCHEL’S or PROF. PEIRCE’S Portrait, will please address the 
Publishers. 


Those in arrears are earnestly requested to remit their subscrip- 
tions, if possible, before the issue of the next number. 
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Cambridge, Mass. 
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Greenleaf’s Course of Hathematics, 
FOR ALL GRADES OF SCHOLARS, 


IN SIX BOOKS. 


FOR COMMON SCHOOLS. 


1. New Primary Arithmetic. 
2. Intellectual Arithmetic. 
8. Common School Arithmetic. 


HIGH SCHOOLS AND ACADEMIES. 


4. National Arithmetic. 
5. Treatise on Algebra. 
6. Elements of Geometry. 


The Author and Publishers of this series have spared no labor and expense 
to adapt the books to meet the demands of the present day, — with its im- 
proved methods of instruction 

The series, in its revised and improved form, surpasses all others, — 


1. Inthe lucid, progressive, and strictly philosophical and scientific ARRANGE- 
MENT of the several parts and subjects. 


2. In the clearness and conciseness of the DEFINITIONS and RULES, and in the 
completeness of the ILLUSTRATIONS. 

3. In the variety and practical character of the PROBLEMS ; which, from their 
nature, tend to interest the pupil, exercise his ingenuity, and secure useful men- 
tal discipline. 

4. In being a CONSECUTIVE SERIES, graded to the wants of Primary, INTER- 
MEDIATE, GRAMMAR and Higa Scuoois, ACADEMIES, NoRMAL ScHooLs, and 
COMMERCIAL COLLEGES 


Greenleaf ’s Arithmetics are now widely us°d throughout the United States, 
by the best Educators, and the sale of them is greater than that of any other 
series published ; — an indication that tue books po-sess enduring merits 

The attention of Teachers of the Higher Schools is invited to the ELements 
or GeomeTRY, recently published It has received the commendation of many 
eminent Teachers, a few of which are subjoined. 


Pror J. G. Horr, Chancellor of Washington University, St. Louis, writes: 
“ After a somewhat careful examination of Greenleaf ’s Geometry, I have de- 
cided to subject it to the testof the Kecitation-Koom. Of course I should not 
do this if I were not pretty well satisfied of its excellence as a text-book. It 
strikes me that there is some improvement upon Legendre in the elementary 
portions of the work ; but the chief points of attraction to me are the copious 
and well-considered Problems in the Eleventh, Twelfth, and Thirteenth 
Books.” 


From A.M Gay, A.M.. Principal of the High School, Charlestown, Mass 





“ From an examination anda practical test in some of my classes, of the 
advanced sheets of Greenleaf’s Geometry. I have no hesitation in pronounc- 
ing it superior to any class-book of the kind with which [ am acquainted. | 
The basis of the work is Legendre’s Elemeutary Geometry, which has been | 
long and favorably known to teachers. Much valuable matter, however, has | 
been added by the present editer, so that it cannot be regarded as a transla- 
tion, or a mere compilation. The language in which the propositions are 
stated is remurkably clear and concise. The development of principles is 
sufficiently extended, and in all respects it seems a book well adapted to the 
purposes of instruction in Academies, High Schools, and other iustitutions of 
learning. 


From D. B. Haaar, A. M., President of the American Inst. of Instruction, etc. 

“ Having carefully read Greenleaf’s Geometry the work appears to me to be 
one of great merit. Of course no person can expect to find much that is 
essentially mew in a geometrical treatise published at this day But Mr. 
Greenleaf’s, while it is based like nearly all American Geometries upon Le- 
gendre’s original work, contains valuable propositions not usually found in 
similar publications, and also presents uncommonly clear demonstrations of 
many of the standard propositions. The definitions contained in this work 
are generally concise clear, and exact. The exercises in Mensuration. and in 
the Application of Algebra to Geometry, will be found unusually interesting 
and useful. In a word, I have no doubt that Mr. Greenleaf ’s Geometry will 
be found to compare favorably with the best Geometries yet published.” 


*,* All interested are respectfully invited to correspond 
freely with us, and to examine the revised, permanent, 
stereotyped editions. Our Descriptive CaTALoGuE fur- 
| nished, on application, by mail. 


ROBERT S. DAVIS & CO.. 
Publishers, Boston. 


VALUABLE SCIENTIFIC WORKS 
PUBLISHED BY 


LITTLE, BROWN, & CO., 


110 Washington St., Boston. 


PEIRCE’S ANALYTICAL MECHANICS, 


In One Vol. 4to. Price $7.50. 


PHYSICAL AND CE .ESTIAL MECHANICS: Developed in | 


Four Systems of Analytical Mechanics, Celestial Mechanics, Po- 
tential Physics, and Analytical Morphology. 
Perce. Part I. Analvtical Mechanics. 

“*T have re-examined the memoirs of the great geometers, and have striven 
to consolidate their latest researches and their most exalted forms of thought 
into a consistent and uniform treatise. If I have, hereby, succeeded in 
opening to the students of my country a readier access to these choice jewels 
of intellect ; if their brilliancy is not impaired in this attempt to reset them ; 
if, in their own constellation, they illustrate each other, and concentrate a 
stronger light upon the names of their discoverers ; and, still more, if any 
gem which I may have presumed to add, is not wholly lustreless in the coil- 
lection, [ shall feel that my work has not been in vain.” — Extract from the 


Preface. 
GAUSS’S THEORIA MOTUS. 


In One Vol. 4to. Price $5. 

THEORY OF THE MOTIONS OF THE HEAVENLY BODIES 
MOVING ABOUT THE SUN IN CONIC SECTIONS. 
translation of Gauss s Theoria Motus, with an Appendix. By 
Cuar_es Henry Davis. 


COOKE’S CHEMICAL PHYSICS. 


In One Vol. 8vo. Price $3. 

ELEMENTS OF CHEMICAL PHYSICS. 

Jr., Erving Professor of Chemistry and Mineralogy, in Harvard 
College. Illustrated by 400 Woodcuts. With a copious Index. 


Che Mathematical Monthly. 


In commencing our third volume, we beg to assure the friends of this | 


Journal, that all legitimate efforts will be made to sustain it, together with 
the Prizes, which have proved such an excellent feature of its plan. 
be seen (see 2d page of cover) that the amount of the Prizes has been in- 
creased. 
list, with other sources of income, will not cover the expenses which we are 
incurring to make the Monthly really valuable and attractive to all interested 
in it. To show our friends at home what is thought of the Monthly abroad, 
we venture to make short extracts from letters lately received 
“The work appears to me so excellent, that I have at once ordered the 
series for the Library of the Observatory. 
“G. B. Airy, Ast. Royal.” 
* Royal Obs., Greenwich, July 5 1860. 
“T have looked through it with great interest, and especially because it 
shows to what an extent interest in mathematical subjects is felt through the 
United States. I do not believe that it would be possible in England to get 
up a Mathematical periodical brought out in so handsome a form and sup- 
ported by so large a number of subscribers. 
“ Trinity College, Dublin, July 12, 1860. 


“Dear Smr, —I thank you sincerely for the copy you so kindly sent me of 
the first volume of the Mathematical Monthly We have not, that I am 
aware of, any work of a similar character in England. 1 feel confident it will 
serve a valuable purpose in stimulating and giving a healthy tone to the study 
of Mathematics in the higher class of schools, and judging from this volume. 
it will be a work of as great interest and give as much matter for thought to 
the tutor as to the student Original investigations on the mere elementary 
branches of scierce are perhaps not often to be expected : those portions have 
now been so long and so frequently considered, and by so many different 
minds, that something rew—a really original idea — appears only at very 
distant intervals. Still many interesting questions may, and, as your first 
volume shows, do arise even in the earliest branches of Mathematical science ; 
whether discussions on the principles and on the best methods of placing 
them before the pupil, or examples and problems which in their solutions 
show a large amount of ingenvity and mathematical skill. The Mathemati- 
cal Monthly claims a special interest from the very fact of its character ren- 
dering it useful to the many without detracting from its scientific merit. 

“T remain, your obedient servant. 
* St. John’s College, Cambridge, July 26, 1860. Ilven Goprray.” 


Grorce Satmon.”’ 


We feel confident that a little effort on the part of our friends would double 
out subscription list. See terms to clubs and new subscribers taking Vols. J.. 
TJ.. 111. We conld then engrave some of the fine portraits of LAGRANGE, 
Monae, Cavucny. Brot, &c., lately received ; and. indeed, incur any expense to 
increase the value of the Monthly to all Will our friends make up their 
clubs at once, and notify us, so that we can decide upon the size of our 
edition ? 





e 


By BENJAMIN 





A | 


By Jostan P. Cooke, 


It will | 


But all efforts on our part must prove unavailing if the subscription | 
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IN DAILY USE 


Says :— 


Sewing Machine Company are too well known by the | 
public at large to need any recommendations at our) to organize a homestead, to be sure and have a Family 
hands, and we will simply add, that we have had one | Bible, and also one of Grover & Baker's SEWING 
of them in use in our family for some time past, and it; MACHINES.” 





GROVER & BAKER’S 
Celebrated 


SEWING MACHINES, 


FOR 


Family Ase and Nanvfacturing Purposes. 


LOL Ooo 


OVER AND 


40,000 Territories, 





GIVING 
aa UNIVERSAL 
Alnited States SATISFACTION. 


PEPPPAARARENODWDOODDOOPPPPPmPpmPpm~wpmrn—~*snew* 


Tuese Macutnes sew from two spools; the thread requires no re-winding; and they make a sTRONGER, 
HANDSOMER, AND MORE ELASTIC SEAM than any other Machine. They perform their work 
with a rapidity never before equalled, are almost noiseless in their operation, and 


are FAVORITES in every family where they have been introduced. 


The “Scientific American,” November 5th, 1859, | 7s considered the most useful article in the house, net to | 


| the cradle, and no less indispensable than that.” 
“The machines manufactured by the Grover & Baker| “ Zion’s Herald,” Nov. 16th, 1859, says : — 
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GROVER & BAKER SEWING MACHINE CoO.,, 


18 Summer Street, Boston. | 58 West Fourth Street, Cincinnati. 
495 Broadway, New York. 115 Lake Street, Chicago. 
730 Chestnut Street, Philadelphia. 124 North Fourth Street, St. Louis. 


181 Baltimore Street, Baltimore. 91 Montgomery Street, San Francisco. 


“We would recommend to families and to those about 
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THIRD PRIZE ESSAY.—-THE METHOD OF PROJECTIONS.* 


By Artnur W. Wricut, New Haven, Conn. 


1. Ir from any point in space straight lines be drawn through 
the angular points of any figure, and upon each of the lines so 
drawn any point be chosen, the lines joining such points will form a 
new figure bearing a certain relation to the primitive figure, and 
called a projection of it. If the ratios of the segments intercepted by 
the points of the two figures are equal, and of the same algebraic 
sign, the figures will be similar, and the ratio of their perimeters the 





* The first use of Projection seems to have been made as early as, or earlier than, the time of 
HippaRcuvs, who employed it in the construction of geographical charts and star maps. Long 
after him, CLauprus ProLEmvus employed for the same purpose the process which has more 
recently received the name of Stereographic Projection. The method of projections in geometry, 
however, is of comparatively recent date. The fact that the projections of the circle upon 
different planes are conic sections, has, indeed, long been known, and it is probable that the 
ancients were not wholly unacquainted with it. NrwTon, in his Opuscula Mathematica, Philo- 
sophica, et Philologica, Vol. I. p. 264, mentions the fact that the shadow of a circle thrown upon 
a plane is a conic section, and the shadow of any curve a curve of the same degree. Dz LA 
HrreE also, who was probably the first to employ in geometrical investigations the points after- 
wards called by Servors poles, and the lines named polars by GERGONNE, seems to have 
been acquainted with the fact that all the conics may be obtained from the circle by projection. 
Little or no use, however, was made of this principle in geometry until the early part of the 
seventeenth century, when DesarGUES, and, after him, PAscaL, applied it to the investigation 
of the properties of conic sections. DErsARGUES was likewise the discoverer of the theory of 

VOL. III. 38 
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same as that of the segments of the projecting lines. The term 
projection, however, is usually limited in its application to the figure 
formed by joining the points in which a plane intersects the lines 
drawn from any point in space through the angular points of any 
plane figure, and it is in this sense that it will be employed in the 
present essay. 


2. The point from which the projecting lines are drawn is called 





the involution of six points, and Pascau of the celebrated proposition which bears his name, 
respecting the properties of the hexagon inscribed in a conic. 

MonGe, however, was the first to give prominence to the method of projections, and made it 
the basis of his Geometrie Descriptive, in which he investigates the properties of figures of three 
dimensions by means of their projections upon two planes intersecting at right angles. He also 
established more completely the theorems in regard to poles and polars of curves of the second 
degree, investigated the properties of the points called by him centres of similitude of circles, 
and proved that those of three circles lie three by three in straight lines, together with the analo- 
gous proposition concerning the centres of similitude of four spheres. After Monce, CousINery, 
in his Géomdtrie Perspective, extended the method of projections, and simplified it by making 
use of a single projection upon a single plane ; and also BRIANCHON, applying both Desar- 
GUEs’s theory of the involution of six points and the principles of projection, made many inter- 
esting discoveries, and wrote an admirable treatise, entitled Mémoire sur les Lignes du Second 
Ordre, to which PoNncELET acknowledged himself greatly indebted. CARNoT developed the 
theory of transversals, and by a beautiful generalization succeeded in applying it to curved lines 
and surfaces. 

It is to PoncELET, however, that the method of projections is most indebted for a systematic 
and full development, and his work, bearing the title Traité des Propriétés Projective des Fi- 
gures, is a complete résumé of all that had been accomplished up to his time, together with many 
new and valuable propositions of his own. PoNcEeLET introduced the principle of continuity, 
and was the first to make use of the doctrine of the homology of figures, as well as that of recip- 
rocal polars, which he employed very elegantly and effectively. He also made use of imaginary 
quantities in geometry, a principle which has since received many important applications in the 
hands of M. Cuas.es, who is likewise the author of many elegant theorems regarding the 
anharmonic ratio of four and the involution of six points, and has besides done much to extend 
and perfect the method of projections. We will only remark, before proceeding with the 
method itself, that although it has been objected that it is not in all respects sufficiently rigor- 


ous, yet its simplicity and beauty recommend it to all lovers of pure geometry, while as an 


instrument of investigation and discovery it is invaluable. 
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the centre of projection, and the plane upon which the projection is 
thrown is called the plane of projection. 

3. The projection of a point is a point, since it is the intersection 
of the projecting line with the plane of projection. 

4. The projection of a straight line is a straight line ; for all the 
lines drawn from the centre of projection to such a line are necessa- 
rily in one plane, and its projection lies in the intersection of this 
plane with the plane of projection, and therefore is a straight line. 
Hence, if any number of straight or curved lines meet in one point 
or in any number of points, their projections will also meet in one 
point or in an equal number of points, as the case may be. 

5. The projection of any curve is a curve of the same degree. 
For the degree of a curve is determined by the number of points in 
which it is met by a straight line. If, therefore, a curve of the nth 
degree is met by a straight line in x points, these points will be pro- 
jected into m new points, in which the projection of the straight line 
meets that of the curve, which is therefore of the nth degree. Hence 
the projection of a circle, or any conic section, is another conic sec- 
tion. Also a chord of any curve meeting it in the points MW and V 
will be projected into a chord of the projected curve meeting it in 
the points mand. Now, when M and WN coincide, m and x also 
coincide, the chord becomes a tangent, and its projection a tangent 
to the projected curve. 

6. It is plain that any number of straight lines meeting in the 
same point may be projected into parallels, for, 0 being the centre 
of projection and S' the common point of the given lines, if these 
lines are projected upon a plane parallel to a plane passing through 
O and S, the line O S will be parallel to the plane of projection, and 
hence the projection of S' upon the latter will be at infinity, and the 
projections of the lines drawn through S will be straight lines meet- 
ing in a point at infinity, and therefore parallel. Also, if there be 
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any number of straight lines meeting in 2 points in one straight line, 
im, their projections upon a plane parallel to O/m will be n systems 
of parallels. Hence, on the contrary, the projections of parallel lines, 
that is, of lines meeting in a point at infinity, are in general lines 
meeting in a point at a finite distance. So, also, if we have in a 
plane systems of parallel straight lines, their projections will in 
general be u systems of straight lines, meeting in » points upon 
one straight line at a finite distance. 

7. It is evident, from the nature of projection, that its principal 
application is to the relations of position of figures and their parts, 
and not to those of absolute magnitude. Those properties which, being 
true for any figure, are true also for its projections, are called pro- 
jective properties. Hence, if we wish to prove any projective theorem 
in regard to any figure, we have only to establish it for one of its 
simplest projections, and thence can infer its truth in regard to the 
primitive figure. 

8. If now through any point, as O (Fig. 1), there be drawn four 
straight lines making any angle with one another, 


Fig. 1. 


and any line, as ABCD, be drawn intersecting 
them, putting p for the perpendicular from 0 on 
AD, we shall have 


AB.1p=14A0.0Bsin AOB, 





AB=AO.OBsnAOB~p; 


and, similarly, BC=B0.0Csin BOC ~ p, 
CD=CO.O0ODsn DOC ~ p, 
AD=AO0.0Dsin AOD ~ p, 


AB.CD _snAOBsinDOC 


* 30.4) ~ a i0Da BOO 


Now, since this expression does not involve the distances of A, B, 
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C, and D from 0, but only the sines of the angles at that point, the 
relation in question is independent of the position of A D, and there- 
fore holds true for any of its projections. Hence, if from the points 
A, B, C, and D straight lines be drawn to any point in space, the 
segments made by those lines upon any line intersecting them will 
be in the same ratio as the above. This property is therefore pro- 
jective. 

9. The line AD is called a transversal, and the ratio os oe 
the anharmonic ratio of the points A, B, C, and D, in distinction from 
the harmonic ratio, which is the name given to this ratio in the par- 
ticular case in which it is equal to 1. For if 


= const., 


AB.CD_ 4 AB__AD—BD _AD 
BC.AD™ BOC BD—CD™~ CD’ 
or, AD: CD:: AD—BD:BD— CD, 


which is a harmonical proportion. Now, if D is at an infinite dis- 
tance, AD and CD become ultimately equal, so that the anharmonic 
° AB ; 
ratio becomes BO = constant, and the harmonic 
AB= BC, and hence A C is bisected in B. 
10. Again, let ABCD (Fig. 2) be a quadrilateral, of which the 
opposite sides, A.B and CD, AD and B C, meet in the points # and 


BO — 1, or 


F respectively, forming a complete , Me? 
quadrilateral, as it is called. Draw yA 

the diagonals EF, BD, and A C, the 4 

two latter meeting / F in G and H, BR NU \L 
and EJ and FJ meeting the sides / ~~ ae 


™ 
ae 


. | a C a i 
of the figure in M, L, K, and N. ia. \\ 
E Gq F¥ H 


‘ 
x 


The figure thus formed is composed 
of nine lines, each divided harmonically in four points. For if the 
figure is projected in such a manner that the line /H passes to 
infinity, the lines passing through and F' become parallels (6), and 
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the quadrilateral A BCD becomes a parallelogram, with the lines 
IM and KN drawn through the intersection of its diagonals 
parallel to the sides of the figure, as in Fig. 3. Hence each of 

3 the lines of the figure is divided in three 
points, of which the middle one in each 
case bisects the distance between the other 





two. The three points on each line are there- 
fore three points of a harmonic group, of 
which the fourth is at infinity on the projec- 
tion of FH (Fig. 2), (9). This being true for Fig. 3, is therefore 
true for Fig. 2, of which it is a projection. Again, the four straight 
lines JF, JG, IF, and J H (Fig. 2) being drawn from the same point, 
J, through the four harmonic points, Z, C,V, and D, form a harmonic 
pencil, and therefore (8) cut the lme # H harmonically in the four 
points FL, G, F, and H, so that we have this theorem. 

11. Each of the three diagonals of a complete quadrilateral is cut 
harmonically by the other two. 

12. An interesting application of this theorem is made in the so- 
lution of the problem, to find, with the rule alone, the distance of an 
inaccessible point, as H/ (Fig. 2), from a given point, /. For, taking 
any other point, as / in the line ZZ, we have only to construct a 
complete quadrilateral-whose opposite sides pass through the points 
E and F, and one of its diagonals through H. The other diagonal 
will divide the line # H harmonically (11), giving us the ratio 
= pl which may be written EG: GF:: EF + FH: FH, 
whence we have 


EG—GFKF:GF::EF:FH; 


therefore, the first three terms being known, the fourth, /' H/, may 


be found. 


13. Another application may be made in the solution of the 
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problem, having given the middle point, B, of a finite straight 
line, A C, to draw with the rule alone a straight line passing through 


a given point, Z, and parallel to AC. Join Fig. 4. 

AF (Fig. 4) and £'C, and from B draw a lay 

line intersecting these lines in any points, _ (i igot i 
Dand F; draw CD and AFG, and join Ps > ¥ 

EG. The figure thus formed is a com- F ss | he ~ 
plete quadrilateral, and the diagonals DF “* ee 


and EG cut the diagonal AC harmonically (11). . But the point B 
bisects the line AC; therefore the fourth harmonic point, H, is at 
infinity (9), and hence £G is parallel to AC. 

14. Again, in Fig. 3 the lines Z # and KF determine eight seg- 
ments upon the four sides of the parallelogram, and we have the 
following equation from the equality of the segments : — 


AK.BM.CN.DL=AL.DN.CM.BK. 


Now since for each line, A KA, &c., we have, as in (8), a term of the 
form AO.OK sin AO K ~ p, it is evident from its symmetry that 
the equation reduces to one expressing the relation of the angles 
between the lines drawn from any point, 0, and the points A, B, C, 
D, K, I, M,and N. Hence this property is projective, and therefore 
is true for any quadrilateral. 
15. Let the transversal ad in Fig 5 meet the pairs of sides and 
te. 6 the two diagonals of the parallelogram 
a —— ABCD in the points ad, ef, and ed 


respectively ; we have, by similar tri- 


7 
4 
D -- 
% angles, 
™ 


i J Th ks af be ae bf ea_ fb _ eb fa 


ac be’?ad bd’ed fd’ ec fe’ 








from which we have the equations 


ae.af be.bf ea.eb fa. fb 
— =. and =.=... 
ac.ad be.bd ec.ed fe.fd 
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These relations are projective (14), and hence are true for -the 
quadrilateral of which Fig. 5 may be considered as the projection. 
Now considering two of the opposite sides of this quadrilateral as 
the diagonals of the new quadrilateral formed by the two other 
sides and the diagonals, we have in a similar manner the equation 
- a ams ay Combining the three equations, we have the four 


following relations : — 


cb.ca.fd=da.ec.fb ef.db.ea=bf.ca.de, 
cbh.ed.fa=da.eb.fe, ca.df.eb=db.éc.fa, 


which are projective (14). The six points a, 4, c, d, e, and f are said 
—_ to be in involution. Hence the theorem, any 

quadrilateral with its diagonals is cut by a 

transversal in six points in involution. 

16. Again, if the sides of the triangle 
ABC (Fig. 6) are cut by a circle in the 
points a, a’, b, b’, c, ¢, we have (Evucup, 3. 35 
and 36) the equations 





Ac.Ac’  Ba.Ba' _Cb.CvW __ 1 
Ab. Ab” Be.Beé” Ca.Ca”  ~? 
which, multiplied together, give the equation 

Ac. Ac. Ba. Bad.Cb.C¥=Ab. AV. Be. Be. Ca. Cad, 


which is projective in its nature (14), so that we have Carnor’s the- 
orem, if a conic meets the sides BC, CA, and AB of a triangle, 
AB C, in the points a, a’, b, b’, and ¢, ¢ respectively, then 


Ac.Acd.Ba.Ba.0Cb.Cl =Ab. AU. Be. Be. Ca. Cd. 


17. If the conic, instead of intersecting the sides of the triangle, 


is inscribed within it, the points a, 4, and ¢ (Fig. 7) coincide with 
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the points a’. J’, and c¢’ respectively, and the above equation be- 
comes 





Ac. Ba.Cb= Ab. Be. Ca, (a) 


which is likewise true for all projections of the figure. 

18. If now the side BC (Fig. 7) is parallel to ¢4, which is called 
the chord of contact of AB and AC, we have, by similar triangles, 
Ae: Be:: Ab: Cb, or Ae. Ch = Be.Ab; and therefore, from equa- 
tion (a), Ba = Ca, so that if Ap is 


Fig 7. 
drawn through the middle of the Me ae. Seen 
. a. - / 
chord of contact ¢%, it will pass d/ le\s as 
through the point a. In the same tiflanal \ 6 
ta 
. . 4 \ 
manner it may be shown that, if the W/ \ 
tangent df is drawn parallel to ¢ 4, it # / \ 
is bisected by Apa. Now, as this 2. \ 
, |< ——-K 
must hold true for every chord of con- 8 . ‘ 


tact parallel to eb, we have the theorem, that the middle points of 
parallel chords of conic sections lie in the same straight line with the 
point of intersection of tangents drawn through their extremities, 
or, since this line is evidently a diameter of the curve, the chords of 
contact of tangents drawn through a given point are bisected by 
the diameter passing through that point, and are conjugate to it. 

19. Again, in Fig. 7, the three tangents BC, Bd, and dK may be 
considered as forming a triangle circumscribing the conic, and having 
its vertex, K, at infinity. Hence (17) Be.de. Ka=cd.Ba. Ke. 


- > : B 
But Ka= Ke ultimately. Therefore Be.de—cd. Ba, or ; = i ; 
ce ae 
: Be pa Ba Aa 
and since BC, bc, and df are parallel, = and io = He} there- 
re ae Ae 
ra Aa ; ‘ ° : 
fore r =,» which is a harmonical ratio (9). Therefore the 


diameter drawn through the intersecting point of two tangents to 
conic is cut harmonically by the curve and the chord of contact. 


20. If now one of the extremities, a, for instance, of the diameter 
VOL. III. 39 
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of a conic passes to infinity, as is the case in the parabola, the equa- 
tion a me as becomes ultimately Pe = Ae, that is, in a parabola 
the part of the diameter lying between the summit of the circum- 
scribed angle and the chord of contact is bisected by the curve. 

21. If in Fig. 7 we draw through A a straight line to LM parallel 
to cb, its direction will be conjugate to that of the diameter Aa. 
This line is called the polar of the point p, which, on the other hand, 
is called the pole of the lime LM. In the same manner the line cd 
is called the polar of the point A. 

22. If now, in Fig. 8, we suppose a rectangle, ABCD, to.be in- 


scribed in the circle, and a parallelogram, ab d, circumscribed about 











~— it, having its points of tangency 
i SF f at the angles of ABC D, and the 
a ra a : Ve tangents af, b'f’, cf, and df’ 
. oF gs oe a ae oe llel to its sides, it is 
AN UO rawn parallel to its sides, it is 
LX | 7 era evident that the opposite sides of 
Al. SYS eileen these parallelograms meet at in- 
M4 > P4 ~ hs finity, that their diagonals all pass 
LO NZ Ae x ; _ through the centre of the circle, 
= T° 7 and that those of each parallelo- 
— gram are parallel to the sides of 
the other, and hence meet them, 
| . together with the parallel tan- 

F’ FI FY f/f ; 


gents, at infinity. Now if we 
have a quadrilateral inscribed in any conic, and a straight line, mn, 


passing through the intersections of the opposite sides of that quad- 


rilateral, it is evident that we may project them upon another plane 
in such a manner that the conic will become a circle, while the 
straight line mn passes to infinity. For we may take O, the centre 
of projection, in such a manner that the plane 0 mn will be parallel 


to the plane making a circular section with the cone formed by lines 
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drawn from 0 to all points of the conic, in which case the line will 
be projected to infinity (6), and the conic become a circle. Fig. 8, 
then, may be regarded as the projection of a conic and of its in- 
scribed and circumscribed quadrilaterals, the angles of the former 
being at the points of tangency of the latter, and the opposite sides 
of both, with the lines from which the parallel tangents in Fig. 8 
were projected, meeting upon the same straight line (6). Hence we 
may derive the following important conclusions. 

23. The four diagonals of the two quadrilaterals meet in one point, 
E, which is the pole of the line containing the four points of inter- 
section of their opposite sides. 

24. The diagonals of each quadrilateral pass through the two 
points where the opposite sides of the other intersect, of which 
points each one is the pole of the line drawn through the other and 
the point £; that is, it is the intersecting point of the tangents 
drawn through the intersection of that diagonal with the conic. 

25. Every straight line drawn through the point / from any point 
in its polar is divided harmonically by this point and the conic. 

26. The point / being evidently independent of the particular 
position of the quadrilateral, and changing only with a change of 
position of its polar, we have the proposition, that if from any point 
in. a straight line in its plane two straight lines be drawn touching 
any conic, the chord of contact will pass through a fixed point. 
Hence, on the other hand, if a secant of any conic revolve about a 
fixed point, the tangents at its extremities will intersect on a fixed 
line, which solves Pr. Prob. No. V., p. 29, Vol. L, of the Mathematical 
Monthly. 

27. It is evident that the same method of proof may equally be 
applied to the case of the hexagon inscribed in a conic, and the cir- 
cumscribed hexagon whose sides touch the conic at the angular 
points of the former, thus conducting us directly to the celebrated 
theorem of PascaL : — 











se ee 
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The opposite sides of every hexagon inscribed in a conic meet in 
three points which lie in one straight line : 

Also, in every hexagon circumscribed about a conic, the three 
diagonals joining the opposite angles meet in a point. 

28. Now, since any two straight lines lying in the same plane may 
be considered as a conic section,* we have the theorem, If on each 
of any two straight lines three points, /, H, 
and D (Fig. 9), A, B, and @ are taken, the 
three pairs of lines /B, AH; FC, AD; and 
HC, BD intersect in three points which lie 


Fig. 9. 


in one straight line. This proves the con- 
struction given in the Mathematical Monthly, 
Vol. IL. p. 266, Fig. 2. 


29. The above proposition (27) also enables us to solve the problem, 








Having given five points of any conic section, to describe that conic 
section by points. For if the given points are A, B, C, D, and E£, 
jon AB, BC, CD, and DE, and let AB and DE meet in m. 
Through m draw any straight line meeting BC and CD in / and 
n respectively. Join x A and /£, meeting in/ FF is evidently 
a point of the conic (27); and in the same manner we may obtain 
any number of points, and thus wholly determine the curve. 

30. We will now briefly consider the case in which the centre of 
projection is at infinity, and the projecting lines perpendicular to 
the plane of projection, to designate which the term orthogonal pro- 
jection is sometimes employed. The projecting lines are evidently 


parallel, and we may notice the following particulars. 


* That two straight lines may be considered as a conic section is evident: 1st, from the fact 
that a straight line intersects two straight lines in two, and only two points (see above, Sec. 5) ; 
2d, considering the conic as formed by the intersection of a cone and a plane, the conic will 
become two straight lines when the plane passes through the axis of the cone ; and, 3d, because 
the analytical equation representing two straight lines is of the second degree (SALMON’s Conie 


Sections, Sec. 67 et seq.). 
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31. Parallel lines are projected into parallel lines, and are dimin- 
ished in a constant ratio. 

32. Lines parallel to the line of intersection of the plane of a 
figure and that of its projection, are unaltered by projection, while 
those that are at right angles to this line are diminished in the ratio 
of the secant of the angle of inclination of the planes. So also the 
areas of plane figures are diminished by projection in the same 
ratio. 

33. Now, if in any circle we draw a diameter parallel to the inter- 
secting line of its plane with that of projection, and draw lines at 
right angles to this diameter meeting the circumference, these lines 
will all be diminished in a constant ratio (51), and hence the result- 
ing figure will be an ellipse when the whole is projected upon 
another plane. 

This property, therefore, affords a ready solution of the following 
problem:* If the three angles A, BL, and C of a parallelogram, A BCD, 
are in an ellipse, and the sides D A and DC meet the curve in ¥ and 
F, then will a tangent to the curve at B be parallel to a line drawn 
from EF to F'; for the truth of the proposition is evident in the case 
of the circle from the symmetry of the figure, and hence (51, 33) it 


is equally true for the ellipse. + 





* Prize Problem proposed to the Sophomore Class, Yale College, July, 1857. 

+ The titles of some of the most valuable works, either devoted to or containing chapters 
upon the method of projections, are given in the following list, together with those of some of 
the principal journals in which may be found papers upon the same subject. 

PonceELet, Proprictés Projective des Figures ; Brtancnon, Mémoire sur les Lignes du Second 
Ordre ; MONGE, Gceométrie Descriptive ; CARNOT, Géométrie de Position, Essai sur la Théorie des 
Transversals ; PLUCKER, Analytisch-Geometrische Entwicklungen ; CuasLes, Apercu Historique 
sur Origin et le Développement des Methodes en Géométrie, also his memoirs upon Cones and 
Spherical Conics ; Satmon, Conic Sections, Higher Plane Curves ; QuETELET’S Correspond- 
ance ; GERGONNE’s Annales des Mathématiques ; Liouvi.ir’s Journal ; Grunert’s Archiv 


Siir Mathematik ; Crevue’s Journal; Terquem et Gerono, Nouvelles Annales de Mathéma- 


tiques. 
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MATHEMATICAL NOTES. 


By Matruew Co..ins, A. B., Senior Moderator in Mathematics and Physics of Trinity College, Dublin. 


I. New Geometrical Theorem, and its Elementary Demonstration. 


Lemma. — Project a straight line, B D C;* upon any other straight 
line, dc, by the perpendiculars Bd, Ce, and Dd; then if D lie be- 
tween Band C, Dd x BCwillbe = Bb X CD+ Cex BD. 

For, draw l’ De’ through D parallel to dc, meeting the perpendic- 
ulars in J’ and ¢ ; then, as triangles B Dd’ and CDe' are obviously 
similar, ... CD X Bl’ = BD Cé ; that is, 


CD(Bb— Dd) = BD(Dd— Ce), 
and therefore, by transposition, 
BbxCD+CexX BD=DdxCD+ Dd~x BD, 


therefore = Dd xX BC. 

Now to apply this lemma. Suppose AD bisects <— BA C, then, 
BD, DC and BC are as AB, AC, and A B+ AG, and therefore 
by the lemma (a) being any straight line upon which the points A, B, 
C, D, O are projected), AB x Ce+ AC Xx Bb=(AB+ AC)Dd. 
Again, O being any point in AD, AO x Dd+ DO x Aa= AD Oa. 
Now, if CO bisect < AC D, O will then be the centre of the inscribed 
circle, and AO: 0OD=AC:CD, or = AB: BD, therefore also 
=—-AB+t AC:BC; so that OD, OA, and AD are as BC, 
AB+AC, and AB+ AC+ BOC, and therefore by the lemma 
(AB+ AC+ BC)x 00= BCX Aa+(AB+ AC) Dad, and as 
this last term (A B + AC) Dd was already proved 


=—-ABx Ce+ACX Bb; 





* The figures will be readily supplied by the reader. — Ep. 
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hence, then, 
ABX Ce+ACX Bb+ BCX Aa=(ABH+ ACH+ BC) Oo. 


As a particular case of this general theorem, let us now suppose 
that the arbitrary line ad touches the inscribed circle, then 
Oo = radius, and ...(AB+AC+ BC)00=2AABC. Whence 
this remarkable theorem,* viz.: If each side of a fixed triangle de- 
scribed about a circle be multiplied by the perpendicular let fall from 
its opposite vertex upon any variable tangent to the circle, the alge- 
braic sum of the products will be constant and equal to twice the 


area of the triangle, considering, as usual, the two perpendiculars 





upon one side of the tangent as positive, and the single perpendicu- 
lar on the opposite side as negative. 

Corollary. — When ab passes through 0, then Qo vanishes ; 
whence’ this other theorem, viz.: If each side of a triangle be 
multiplied by the perpendicular distance of the opposite vertex 
from any diameter of its inscribed circle, the greatest of the three 
products will be equal to the sum of the other two. 


Il. New and Eusy Investigation of a Remarkable - Equation in Spherical 
Trigonometry. 

Let A BC be.a spherical triangle, whose angles are denoted by A, 
B, C, the sides respectively opposite to them being, as usual, denoted 
by a,b,c; produce AC to D, making AD = 90°. Join BD by an 
are of a great circle ; then, by the first or fundamental formula in 
spherical trigonometry applied to A BC D, 





cos B D = cos BC cos CD +- sin BC sin CD cos BCD ; 





* An entirely different geometrical demonstration of the foregoing theorem has been inserted 
by me in an Irish Mathematical Almanac for the Year (1861), published by Purdon Brothers, 


23 Bachelor’s Walk, Dublin. 
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that is, = cosa sind — sina cosbcos C. Again, by applying the 
same fundamental formula to A A BD, we obtain 


cos BD = cos AB cos AD + sin AB sin AD cos A; 


that is, = sinc cos A, for cos AD= 0 and sin AD =—1, since 
AD = 90°; now, by equating these two values of cos B D, dividing 
them by sin a, and remembering that —— — = 6 as is easily proved 
geometrically (see Hymer’s Trigonometry, 5d edition, page 174), we 


obtain the required equation, 
cot a sind = cot Asin C + cos b cos C, 


which, by the relations of the polar triangle, leads only to a similar 
equation, and to nothing new. 


IIT. New and Remarkable Use of the Polar Triangle in discovering Formulas 
tn Spherical Trigonometry. 

1. By the first fundamental formula of spherical trigonometry, 

cos a = cos db cose + sind sine cos A ; 
. cos a cos A = cos b cos ¢ cos A+ sind sine cos? A ; 
and as this formula is of course also true for the polar triangle, whose 
sides and angles are the supplements of the angles and sides of the 
primitive triangle which are respectively opposite te them, 
. cos(a#— A) cos(a—a) = cos (a— JB) cos (a —C) cos (a# — a) 


+ sin (a — B) sin (a — C) cos’ (ax — a) ; 


that is, cos A cos a = —cos B cos C cos a+ sin B sin (cos? a. Now 
xy equating both these values cos a cos A, putting 1 — sin’? a for 
by equating both tl ] of A tting | 

sin A — sin B =e sin C 


cos’ a, and remembering that —— 


= —; = —, we find 
sina sin b sine ’ 


(1) sin B sin C— sin d sin e = cosb cose cos A +- cos B cos C cos a ; 


a remarkable formula first discovered by CaGnout. 
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2. Again, by the same fundamental formula, 


cos 6 cos c = cos a — sin bd sine cos A. 


Multiply this by cos B cos C, 





... cosd cose cos Bcos C—=cosa cos B cos C— sind sine cos Acos B cos C; 
3 


this formula being polarized as directed above, viz. by putting 
ax— A for a, ~—a for A, &c., gives again 


cos B cos C cosh cose = —cos A cosb cose +- sin B sin C cosa cosb cose. 


Now by equating both these values of cos J cos ¢ cos B cos C, we 
obtain the remarkable equation, 


cos a cos b cose sin B sin 4; ( cos BeosC cosa 


+cosAcos BeosCsindsine) = (+ cosh cose cos A, 


therefore, by (1), = sin B sin C — sin d sinc, which gives, by trans- 


position, 





sin B sin C(1— cos a cos} cosc) = sind sine (1-+ cos A cos B cos C), 


oi 1+ cos A cos BeosC sin Bsin C sin? A sin? B sin? C 
’ sak pune gee nen we 


* 1—cosacosbeose ~ sinbsine ? °° sin?a sin®b ~ sin?e* 
N b ‘ ‘ L 1 a a & ee oe 1 
Now by putting, as usual, 1 — >, a S31 for cos a, anc 
a a ) . . . > 
deel &e., for sina; and then supposing 7 (the radius of the 


sphere) to be infinitely great, the foregoing equation becomes, for : 
plane triangle, 
1-+-cos A cos Beos( _ sin?A _ sin?’ B __ sin’ C 
3 (a? + # + c*) oo ae 
But I shall not proceed further, as these two instances sufficiently 
explain the method to those who have more abilities and leisure to 
push this curious and novel plan of proceeding further. 
VOL. Il. 40) 
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IV. New and Easy Proof of Nariers Rules. 


By admitting only the first or fundamental formula in spherical 
trigonometry, viz. cos ¢ = cos a cos b +-sina sind cos C, all the cases 
of these useful rules may be demonstrated as follows by a single dia- 
gram. For the above equation being also true in the polar triangle, 
whose sides and angles are the supplements of the angles and sides 
of the primitive triangle which are respectively opposite to them, 


.". cos (a#— C) = cos(a — A) cos(a— B) 
+ sin (a— A) X sin(a— B) cos(a—e), 

that is, — cos C= cos A cos B — sin A sin B cosC; and now, if 
the spherical triangle A BC be right-angled at C, that is, if C— 90°, 
these two equations give cos ¢ =cosacosb, or = cot A cot B. 
Now produce CB and CA to D and F, making CD = CF = 90°, 
and as < C is right, therefore D is pole of CF, and F is pole of 
CD; ..AD= 90° = FB, and hence the great circles, whose 
poles are A and B, must pass through D and F, and their point of 
intersection, £, will therefore be pole of AB; and thus each 
vertex of the spherical pentagon A BDF F is pole of its opposite 
side; and as any are drawn from the pole is perpendicular to the 
polar, therefore the angles at C’, C”, &c., where the alternate sides 
meet, are all right. Moreover, as the distance of the poles of two 
great circles is equal to the angle at which they intersect, there- 
fore each side, of this spherical pentagon is equal to the external 
angle at the opposite vertex; thus, ace DE = <BAC= <A, 
arc EF = < B, <AFC" = BD= 90—a, &c.; hence the five 
sides of our spherical pentagon are Napter’s five circular parts (or 
rather their complements), viz. the hypothenuse A B, the angles 
A and B= the ares DE, EF, and the complements of the legs 
A F= 90 — d, and BD = 90 — a; now the equation 


cos c = cos a cos J, or = cot A cot B, 
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gives cos A B= sin BD sin AF, or = cot DE cot EF; and as the 
angles C’, C”, &c. are right, therefore this relation must manifestly 
hold true for every side ; that is, cos of any side of the pentagon is 
equal to the product of sines of the two adjacent or conterminous 
sides, or equal to the product of the cotangents of the two remote 
sides, Now when any two parts are adjacent in the original tri- 
angle, A BC, they are remote or separated from each other in the 
pentagon, and vce versa ; thus the angle A is adjacent to A B and 
AC in the triangle, but DE = <A is separated from A B and 
A F (= 90 — AC) in the pentagon. Again, AC and BC are adja- 
cent in the triangle, (for the right angle C lying between them is 
none of the five circular parts, and is therefore considered to have 
no effect in separating two adjacent or remote parts,) but their 
complements, A # and B D, are separated from each other in 
the pentagon by AB, &. By attending, then, to this cireum- 
stance, we obviously get Napier’s rules in their improved form, 
viz. : — 

In a right-angled spherical triangle, the cosine of the middle part is equal 
to the product of the cotangents of the two adjacent parts, or equal to the 
product of the sines of the two remote parts ; the five circular parts of the 
triangle in their consecutive order being a’ (= 90 —a), b'(= 90 —), 





A, c, B, a, UW’, &e., viz. the hypothenuse, the two oblique angles, 
and the complements of the two legs, the right angle being con- 
sidered of no effect in separating any two parts, even when lying - 
between them. 
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THE PENDULUM.* 


By THomas SHERwIN, Principal, English High School, Boston. 


Suppose a body, in virtue of gravity, to have moved along the 
inclined plane A B (Fig. 1) in any time to the point D, and to have 
acquired a final velocity per second = V. Suppose that at the point 
Fig. 1. D the body meets another plane, DG, less ele- 

vated than AB, and making with AB the 
angle BDG = 96. It is required to find the 
2 diminution of velocity which the body suffers 

, ¢ a at D in passing from one plane to the other. 
~~ B G £'Take DF = to the space over which the 
body would pass in one second, with the final velocity considered as 
uniform. DF then represents the final velocity V, or the force 
which produces this velocity. From F draw F'£ perpendicular to 
DG, and resolve the force D F into two forces or velocities, D F and 
EF. The latter is resisted by the plane DG, and DE is the force 
or velocity with which the body will begin to move down the plane 
DG. But DE= DF x cos6 = V cos 6. Hence the body loses 
at D a portion of its velocity 








— 





= V— V cos 6 = V(1— cos 8) = V ver sin 8. 





But if an angle or its are is infinitely small, _ 
its sine is evidently also infinitely small, and Aw 
its versed sine is an infinitely small quan- | 
tity of the second order. For let AM(Fig.2) p c | 1A 
be an infinitely small are, Mp its sine, and \ 


Ap its versed sine. From the known proper- 


ties of the circle, Ap:pM= pM: p D. 


* The general mode of demonstration in this article has been taken from the French of 


MM. AtzraizK, Brtuy, Bouprot, and Purssanrt. 














— 


Now p & is infinitely small with respect to Dp; therefore Ap is 
infinitely small with respect to pW; that is, it is infinitely less than an 
infinitely small quantity, and is hence called an ijinitely small quantity 
of the second order. Hence, if in the preceding figure @ is infinitely 
small, V ver sm 6 may be regarded as zero, and the body suffers 
no diminution of velocity in passing from the plane AD to the 
plane D G. 

A curve may be regarded as made up of an infinite number of 
infinitely small straight lines, any two contiguous lines differing 
infinitely little in inclination ; hence, if a body moves down a vertical 
curve, its retardation at each of the successive straight lines of which 
the curve is conceived to be composed will be an infinitely small 
quantity of the second order, and the sum of these infinitely small 
quantities of the second order will be an infinitely small quantity of 
the first order and may therefore be disregarded. The body, there- 
fore, suffers no retardation in moving down a vertical curve. 

Suppose (Fig. 3) a vertical curve composed of an infinite number 
of straight lines, A B, BC, CD, &. Prolong the lines B C, CD, Ke. 
until they meet the horizontal line FG ted 
drawn through the point A. Suppose a F EAL H G 
heavy body to have descended the plane 
A B to the point B. From the laws of 
descent down an inclined plane, it will 
then have the same velocity as if it had 
descended the plane F/B, and since it 








D 


suffers no diminution of velocity in passing to the plane BC, it will 
have, on reaching C, the same velocity as if it had descended the 
plane £ C. In like manner, when the body reaches D, it will have 
the same velocity as if it had descended the plane FD. Moreover, 
from the laws referred to, the body will have at the points B, C, D, 
Xe. the same velocity as if it had fallen freely through the vertical 





eres 
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lines Z B, HC, G D, &c. . Hence, a body descending a vertical curve, 

in virtue of gravity, has at any point the same velocity as it 

would have acquired in falling freely through the vertical height of 

the curve passed over, and this velocity is independent of the nature 

of the curve. 

When the body shall have reached the lowest point, D (Fig. 4), 

of the curve, it will, in consequence of inertia, begin to ascend the 

Fig. 4. other branch, DV; and while it is passing over 

= = N sides corresponding to those of which A D is con- 

ceived to be composed, gravity will gradually de- 

prive it of those portions of velocity which were 

D communicated to it in its descent along the branch 

AD. Itwill therefore ascend until it shall have reached a point, N, 

at the same height as the point A, from which it descended. At the 

point JV it will begin to descend, and having reached D it will ascend 

the first branch to A, again to descend. The body will thus alter- 

nately move from A to V and from V to A. The movement from A 
to NV, or from NV to A, is called an oscillation. 





If the two branches of the curve A DWN are symmetrical with 
respect to the vertical line 7D all the corresponding elements of 
the two branches being equal, and being traversed with equal veloci- 
ties, the times of describing them will be equal. 

When the curve D BM (Fig. 5) is circular, the ag 


descended the arcs AM and BM are to each 


other as the chords of these ares. For, accord- 


. . 7 . D 
velocities acquired at M by two bodies that have / ‘ - 
| 


BL ____|0 

ing to the laws of falling bodies and those of K 1 } 
— : ess AN ‘ 

descent along inclined planes, these velocities Iw 

are as the square roots of pM and OM, but ” 


these roots are to each other as the chords AMand BM. (See 
Davtes’s Lecenpre, B. IV. Prop. XXIII. Cor.) 
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If we wish that the body, on arriving at M, should have a given 


2 
velocity, V, we calculate the height p M=,; 


the point p the horizontal line p A. This determines the point A, 


, and draw through 


from which a body must descend along the are A, to acquire at WV 
the velocity required. 

2. A simple pendulum is-a very small body of great density sus- 
pended by an exceedingly fine thread to a fixed point. Theoreti- 
cally it is a mere point, supposed to be indued with weight, suspended 
by a thread without weight to a point about which it is perfectly 
free to revolve. 

Suppose such a pendulum (Fig. 6) removed from its vertical posi- 


tion, CP, to the position C2”, and then abandoned to gravity. Take 


P’ N in a vertical direction to represent Fig. 6. 

the weight of the particle P. Resolve the ~*~, 

force P’ VN into the two forces P’ S in the : n Pp 
direction of the thread, and 7” R in the ; ay, A a 
direction of a tangent to the are PJ”. ~e—xt // 





The former is resisted by the tension of . 


the thread, and the latter produces motion down the curve. The 
pendulum will therefore be in the condition of a heavy body moving 
down the curve P’ P, the tension of the thread corresponding to the 
resistance of the curve. Consequently it will move alternately from 
P’ to A and from A to 7”; and this motion would continue forever 
were it not for friction on the point of suspension, C, and the resist- 
ance of the air. 

3. Considering a circular curve, / AB (Fig. 7), having its origin 
at EH, as made up of infinitely small straight lines, let J/V be one of 
these lines, and draw the perpendiculars Mp and Np’ to the diam- 
eter passing through # Draw also the radius CV to the point J, 
and & NV perpendicular to Mp. The perpendiculars Mp and Vj’ 


are called ordinates of the curve, and p p’ is called the projection of the 
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line MN upon the diameter /B. On account of the minuteness of 
the side MN, the radius CV may be regarded as perpendicular to 
it; therefore the triangles MV and C Np’ are similar, having the 


— sides of the one perpendicular to those of 
E the other. Hence Np’: VR=NC:MN, 
ie 7 NCx NA TC , 
\ Te ZEEE co XP ts 
Np Np 


is, any one of these infinitely small sides is 


equal to the product of its projection upon 








the diameter passing through the origin 
of the curve into the radius of the circle, 


divided by the ordinate corresponding to 





this side. 

4. It is now required to find the time of oscillation of a simple 
pendulum, whose length is known, through a circular are of a very 
small number of degrees. Let ABD (Fig. 7) be this are, and sup- 
pose that the pendulum, whose length is / = CB, starting from A, 
has reached the point , and let w be the velocity it has acquired at 
this point. Draw the horizontal line AD, and upon @ B as a diam- 
eter describe the cireumference G M’ BO. MN, as before supposed, 
is one of the infinitely small sides composing the curve A B, and 
M’ N’ is one of those composing the curve GM’ B. Let Gp =z, 


Mp = y, the small side MN = s, its projection pp’, which is also the 





projection of M’ NV’, = s’, and the diameter & B, which is the height 
of the oscillation, == d. Also let ¢ be the time in which the pendu- 
lum passes over JV, and 7' the time of an entire oscillation from 
A to D. 

From the laws of falling bodies, and from what was proved in (1), 
wu = 2-2; and since the minuteness of JN allows us to suppose 
that it is described uniformly with the velocity u, we have 

__ MN _ Ws! 


t incam ~— ? 
” YV2 gx 
according to (3). 
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But @ B, being the versed sine of a very small number of degrees, 
must itself be very small, and y, which is a mean proportional 
between pB and pL, or d— x and 2/—(d—2z), may, without 
sensible error, be regarded as a mean between d— -z and 2/, 
. y= y2l(d—z). Consequently 

_— be oh <a — ee ae eee a 
Vi glx (d—zx) Vgl x (d— zx) V9 Vx (d—z) dvg “Vx (d—z)* 





ds! 


Now Vz(d—z)= M p; “hence, by (3), the factor —?“* = M'N’. 
yl MeN yao le-«) 
Therefore ¢=~*. ee and as we should find a similar result 


for each of the sides composing the are G M’ B, it follows that the 


time of descent through the height of this arc, that is, the time 
| GM B 


of descent through the are A MB, or 17 =Y¥. 77, and 
” VI G B 
l GMBO nl /l 
TV SEO But the last factor = 2;... 7 = "=n 
vg GB M4 ‘ , V9 Vy 


Hence the time of the oscillation of a simple pendulum through a 
very small portion of the circumference of a circle is equal to the 
ratio of the circumference of a circle to its diameter into the square 
root of the quotient arising from dividing the length of the pendu- 
lum by the force of gravity. 

The value of 7’ being independent of d = G B, it follows that, in 
very small portions of a circumference, the oscillations of a pendulum 
are isochronous, or the same in duration, whether the are be greater 
or less, provided it does not exceed very narrow limits. The ares 
must not be greater than four or five degrees. 

Remark. — It may be proved by the higher mathematics that, if a 
pendulum oscillates in a curve called a cycioid, the time of oscillation 
will be perfectly independent of the length of the curve. 

5. The time 7” of oscillation of another pendulum whose length is 


e « : . ys / U 
/’, in a place where the force of gravity is 7’, is 7’ = a \/ + 


g’ 
yyy l j 
ete =¥/—:4/-. 
g g 
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Where the force of gravity is the same, that is, in equal latitudes, 
T:T’ =yl: yl. Hence, Jn the same latitude, the times of oscillation of 
two pendulums differing in length are to each other as the square roots of the 


lengths. 
1 


If i= 0, 1:1 =: = vy: yg. Hence, In different lati 
tudes, the times of oscillation of two pendulums equal in length are inversely as 
the square roots of the different forces of gravity. 

Waen 7 =: 7’, V- = Va it = =o , ord: =g:g. Hence, 
The lengths of two pendulums which oscillate in equal times in different places 
are to each other as the intensities of gravity at those places. 

If 7’ and 7” are the times of oscillation of two pendulums at 
the same place, 7 and 7 their lengths, and ” and n’ the number 
of oscillations which they make in the same given time, A, we 
ewe AaaPeas?; ..a:dao PP: Bet Ps Pax of : Vl; 
“nin = Vl: yl Hence, The numbers of oscillations made by two pen- 
dulums of different lengths in the same time, and at the same place, are to 
each other inversely as the square roots of the lengths. 

6. When the pendulum and the string or rod which connects it 
with the point of suspension have sensible masses, as in fact they 
always have, it is called a compound pendulum. But we have seen that 
the time of oscillation of a simple pendulum is less, the shorter the 
pendulum. Hence the material particles of a compound pendulum 
tend to vibrate more rapidly the nearer they are to the point of 
support. But, being connected by cohesion, all the particles of the 
pendulum must oscillate in the same time. Nevertheless, the ten- 
dency to rapid motion in the particles nearer to the point of support 
is counteracted by the tendency to a slower motion in the remoter 
particles, and the slower motion which these latter tend to have is 
accelerated by the tendency to a rapid motion in the former. There 


is, however, a particle, intermediate in position, which is neither 
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accelerated nor retarded, but which oscillates precisely as if it were 
unconnected with the other particles and constituted a simple pen- 
dulum. The point occupied by this particle is called the centre of 
oscillation, and the distance of this point from the point of suspension 
constitutes the virtual length of the pendulum. 


If in the proportion 2: x’ = y/: yi, which gives /’ = , J, the 
length of a seconds pendulum, x, the number of oscillations it makes 
in any time, as one minute, are known, and we find by experiment 
the number of oscillations, x’, which a compound pendulum makes in 
the same time, we can easily compute /, the virtual length of this 
compound pendulum. 

By making a pendulum whose length, /, has been very accurately 
determined oscillate in a vacuum during a number, 3, of seconds, 
and observing the number of oscillations, x, which it makes in this 
time, we shall have the time of one oscillation by dividing 4 by n; 
that is, 7’ = =. Substituting this value of 7’ in the equation 

nn? 
}? 

By careful experiments at London, Paris, New York, and other 
places, the values of g have been determined, either in the manner 
specified above or otherwise. At New York, the approximate value 


of g is 385.9134 inches = 32.15945 feet. This value, substituted in 


l ‘ 
7=-2 / 7? we obtain g = 


the formula 7’= z V : , in which 7’ is made equal to one second, 
gives / = & = 39.1012 inches, the length of the seconds pendu- 
lum. At Paris the length is 39.12843 inches, and at London 


39.13908 inches. 
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THE POLYTECHNIC SCHOOL AT PARIS. 
History, ConpITIONS FOR ApMIssion, CoursEs or LEcTURES, GRAPHICAL WORKS, ETC. 


The Polytechnic School enjoys a renown so imposing, that it is admitted as an article of faith 
in France, as the most efficacious mode of procuring for the state distinguished and capable sub- 
jects, whether for the public service which it supplies, or for the advancement of the exact 
sciences 

In order to show the relation which it bears to the government I shall give a brief sketch of 
its history. 

Before the Revolution there existed in France the following schools of application: Ecole 
des Mines, Ecole des Ponts et Chaussées, Ecole de la Marine, Ecole du Génie Militaire, and Ecole 
del’ Artillerie. These special schools were almost, if not wholly, disorganized by the political 
difficulties which grew out of the Revolution, and at the commencement of 1794 the Committee 
of Public Safety felt sensibly the need of filling by competent persons the numerous vacancies 
which were constantly occurring. 

This committee was surrounded by men distinguished for their contributions to the exact 
sciences. These savans, who were also political men, embracing with ardor the principles of the 
Revolution, proposed, in order to satisfy the urgent needs of the moment, to create at Paris a 
school destined to replace in a measure the special schools, and at the same time to give an ex- 
traordinary extension to the sciences of Mathematics, Physics, and Chemistry. 

Fourcroy, a celebrated chemist, was chosen from among their number to present to the 
Convention the project of a law for the creation of this school, which was designated by the 
name of Central School of Public Works (Ecole Centrale des Travaux Publics). 

This was a few weeks after the fall of RopesprerReE, and Fourcroy, with considerable 
address, drew the attention of the assembly to the recent triumph, in saying, that the last con- 
spirators had formed the project, not only for suppressing the arts and sciences, in order to 
march to power over the ruins of human knowledge, but also for crushing all the men and 
removing every means useful for instruction. 

The Central School of Public Works was to supply the fine corps of engineers, and it was 
proposed to suppress the special schools when it should be firmly established. It was also to 
recommence the teaching of the exact sciences, which had been suspended by the Revolution, 
and to diffuse the taste for these sciences, by means of the students who returned home without 
entering the public service. 

The number of students was to be four hundred, between the ages of sixteen and twenty. 

They were to be taught Descriptive Geometry, the general principles of Analysis and their 
application to Descriptive Geometry, to the mechanics of solids and fluids, and to the caleula- 
tion of the effect of machines; also Physics, Chemistry, Design, Civil Construction, Architec- 
ture, and Fortification. 

The students were to receive salaries, as the greater part of the citizens would be unable to 
maintain their children at Paris for three years. 

Fourcroy terminated his report in these words: ‘‘ The committee must tell you that the great- 
ness of this school is worthy of the people to whom it is presented, that it will be without a 


model in Europe, that it will satisfy both the needs of the republic, and those of general instruc- 
tion, which we have felt for the past five years, that it will diffuse wider and wider through the 
whole republic the taste so advantageous for the exact sciences, and that it is finally one of the 
most powerful means to advance equally the useful arts and the human reason.” 
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The Convention adopted the report, and provided the means for the immediate establishment 
of the institution ; appointing a number of professors, among whom were LAGRANGE, MonGE, 
HAcKETTE, Proney, and BERTHOLLET. 

The opening of the courses took place on the 24th of May, 1795. The first lecture being 
given by LAGRANGE, on which occasion the founder mingled with the students to listen 
to the illustrious geometer. Arithmetic, which was the subject of the first lesson, says Pro- 
NEY, who was present, so dry and sterile as generally treated, acquired in the hands of La- 
GRANGE the elegance and fertility which characterize all his writings. 

Unfortunately, often in the midst of their courses, the students who were not exempt from 
duty in the National Guard were obliged to assist in the defence of the Convention against the 
attacks of the Jacobins. 

It is said that in these times the students were often in the greatest need of the necessaries of 
life, and were only relieved by the Convention, which caused to be distributed to one hundred 
and fifty of their number a pound of bread per day. 

The following year the Convention changed the name to Polytechnic School, and at the 
same time organized the schools of application, and provided that hereafter they should only 
receive as students the graduates of the Polytechnic School. One of the provisions of this law 
which regulated the conditions for admission is curious, as it shows the spirit of the times, it 
was as follows: “ No person can present himself as a candidate for admission unless he brings a 
certificate from the Municipality, attesting his good conduct, and that he has constantly man- 
ifested a love of liberty and equality and a hatred of tyranny.” 

The school suffered occasionally from the severity of the government toward those who were 
not Republicans. The minister annulled the examination of two candidates for not having satis- 
fied the law just quoted. 

“ This just severity,” he wrote, “ will recall to the students the obligation which is imposed 
upon them to repay by their civism, as well as by their work, the instruction which the country 
furnishes. Thus it is the formal intention of the government to accord its favors and national 
distinctions only to those who render themselves worthy by their devotion to the republic.” 

A short time subsequent, it appeared expedient to give a striking token of adhesion to the 
political dogmas of the dominant party. The planting of a tree of liberty was one of the most 
august ceremonies of this new religion. It was therefore resolved, that on the day of the open- 
ing of the courses a tree of liberty should be planted within the enclosure of the school. They 
tried to obtain the presence of BonaPARTE, who was then at Paris; he promised to assist, but 
did not come. After the addresses of the professors, the assembly repaired to the court of the 
laboratories, where an Athenian poplar had just been planted. The director attached to it a tri- 
color, and they buried at its root an account of the inauguration ; they chanted couplets and 
recited strophes filled with fire and enthusiasm ; in short, nothing was forgotten which could elec- 
trify their souls. Unfortunately it began to rain, and the republican fervor of the students did 
not prevent their dispersing to seek a shelter in the study-rooms, whence they saw the concluding 
ceremonies from the windows. This incident marred the effect, and caused the director con- 
siderable vexation. 

It was on another occasion, after LAGRANGE had announced the subject of his lectures for 
the following year to be the Theory of Functions, designed to remove the difficulties of the 
Differential Calculus, that the Minister of the Interior addressed the assemblage. After a short 
eulogy upon the professors and the school “just raised to the first rank in public instruction,” 
he endeavored to make the students sensible of the gratitude which they owed their country, 
which “had sought them from their cradles, to put them in relation with the men that Europe 
honored most.” 
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“Tf the love of country,” said he, “ acts as a sentiment upon the rest of mankind, it is permit- 
ted to think that to the savans the existence of this love is geometrically demonstrated. I can 
say, in the language which is familiar to you, liberty is the theorem given by nature, the repub- 
lic is its demonstration, and patriotism is the corollary.” 

The limits of this sketch must cause me to pass over with the mere mention events which 
had an important influence upon the character of the school. These were, the resignation of 
LAGRANGE and the appointment of Lacrorx as his successor; the return of BONAPARTE from 
Egypt, and, after the memorable day at Saint Cloud, the appointment of Lapace, then per- 
manent examiner, as Minister of the Interior, and the election of LEGeNDRE to fill the vacancy. 

I cannot, however, refrain from giving an anecdote of the teaching of MoncE. I remember, 
says one of his pupils, that, after having explained the most difficult part of a geometrical figure 
(épure), he usually turned to his auditory in order to discover if they had comprehended 
him, and if he perceived that they had not, he would recommence the same explanation with 
new developments, and I have seen him thus repeat three times the same explanation. 


ConDITIONS FOR ADMISSION THE PRESENT YEAR, 1861. 


In order to be admitted to the school, the candidate must show that he is a French subject, or 
that he been naturalized, that he is between the ages of sixteen and twenty, that he is free 
from physical defect; and he must present also a diploma of Bachelor of Science, and must 
submit to two examinations upon the following subjects : — 

1. Geometry, Plane, Solid, and Spherical. 

2. Surveying, and the use of the ordinary instruments. 

3. Algebra, including Progressions, Logarithms, Derived Functions, Theory of Equations, 
Theory of Differences and its application to the resolution of numerical equations and de- 
composition of rational fractions. 

4. Trigonometry, Plane and Spherical. 

5. Analytic Geometry of two and three dimensions, including the discussion of the general 
equation of three variables. 

6. Descriptive Geometry. 

7. Mechanics. 

8. Physics, including Hydrostaties, Hydrodynamics, Statical Electricity, and Magnetism. 

9. Inorganic Chemistry. 

10. The French Language. 

11, The German Language, in which the student is required to know the principal rules of 
the grammar, to translate an easy text, reply in German to simple questions, and also to pre- 
sent a German theme. 

12. Drawing, in which the student is required to execute, — 1. A drawing in Descriptive 
Geometry ; 2. A drawing after a model, and shaded in India ink ; 3. A design in crayon. 

The first of the examinations above mentioned serves to ascertain if the candidates have the 
knowledge required, and the second serves to determine their rank. 

The school is under military discipline, and the students are allowed to leave the establish- 
ment only twice per week. 

Each student pays per year the sum of one thousand francs. 

Courses or Lectures. — These are eleven in number. 

I. Course of Analysis. — This embraces during the first year the Differential and Integral 
Calculus with their Applications to Algebra, Geometry, and Mechanics; during the second year, 
Definite Integrals, Integration of Differential Equations, Application of Analysis to Mechanics 
and Astronomy, and Calculus of Probabilities. 
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II. Course of Descriptive Geometry and Stércotomie.— This includes, during the first year, 
Axiometric Perspective, Isometric Perspective, Perspective Cavaliére, Conical Perspective, 
Representation of Shades and Shadows, Developable Surfaces, Warped Surfaces, Curvature of 
Surfaces, the Helicoides, and Descriptive Geometry of one Plane. 

During the second year, the Application to Wood-cutting (framing and construction of 
staircases), Stone-cutting (rampart arches, oblique arches, conical, warped, helicoidal, and 
compound arches). 

III. Course of Mechanics and Machines. — This course for the first year is divided into three 
parts: — 1. Cinematics; 2. Statics; 3. Calculation of the Effect of Machines. 

The course for the second year consists of, — 1. Dynamics; 2. Mechanics of Fluids; 3. Me- 
chanics considered in motion. 

IV. Course of Physics. — During the first year, Heat and Dynamical Electricity ; during the 
second year, Acoustics and Optics. 

V. Chemistry. — This embraces the treatise of REGNAULT, who is one of the professors. 

VI. Astronomy and Geodesy. 

VII. Architecture and Public Works. — The first includes the treatise of ReyNarpD upon 
Architecture, and is divided into constructions in stone, in wood, and in iron, and the composi- 
tion of edifices. The course upon Public Works consists of general notions of the construction 
of roads and bridges. 

VIL. Topography. 

IX. Fortification and Military Art. 

X. French Literature. 

XI. The German Language. 


GRAPHICAL Works. 


There are exercises and examples given to the students in every course, but there are reg- 
ular detailed drawings required upon the following courses : -— 

I. Descriptive Geometry. — These consist of, — 1. The construction of the intersections of sur- 
faces of the second degree; 2. The shading of cones traversed by cylinders in various ways ; 
3. One Plane Descriptive Geometry ; 4. Linear Perspective, the drawing of a house, of an 
oblique bridge, and also the perspective of a tone with shades and shadows. 

Il. Stereotomie. — 1. Wood-cutting, including assemblages in wood, constructions of roofs, 
and winding staircases, 2. Stone-cutting, including construction of various doorways, oblique 
arches, ground and cloistered arches. 

III. Mechanics and Machines. — The method of instruction in this branch deserves notice. 
A portion of a machine is placed before the students, and with pencil and paper only they are 
required to make a sketch of it ; a measuring rule is then given them, and they are required 
to annex to each part of their sketch the real dimensions; afterward they are required to draw 
the object carefully and shade it. The students commence with elements as simple as a piston- 
rod with its articulations ; afterwards they have toothed wheels, both cylindrical and conical, and 
finally a steam-engine. 

IV. Geodesy. — The graphic works consist in making from given data a sun-dial ; and 2. De- 
lineation of maps. : 

V. Military Art.— Consisting of a trace of a front of Vauban, of Cormontaigne, and a pro- 
ject of attack upon a given place. The course is however very meagre, being designed to give 
those who are not to enter the military service hereafter some general notions which may be 
useful to them, — as, for instance, an engineer des Ponts et Chaussées may have occasion to lay out 
a road which borders upon a fortress, and for that it is necessary that he have some knowledge 
of this matter. 








— 324 — 


VI. Architecture. — Consisting of careful drawing of columns of the various orders, arcades, 
windows, porticos, and lastly the project of a public library. 

VII. Topographical Drawing. 

VUL Shading in India Ink. 

IX. Portrait Drawing and Sketching of Landscapes. — In each of the last three a model is 
placed before the student, and he has simply to copy it. 


GENERAL DiIsposirTIoNs. 

The lessons are usually an hour and a half in length ; the last half-hour is set apart for ques- 
tioning two of the students at the blackboard upon the subject of the lesson before the last. 

On the table before the professor is an urn, containing one hundred and fifty balls, numbered 
according to the chairs in which the students sit; the professor selects at random a ball from the 
urn, and calls up the student occupying the chair corresponding to this number. The object of 
this is to find out who review the previous lesson before coming into the lecture-room. 

The students are examined in each subject by the regularly appointed repetiteurs as often as 
once for every six lessons, and at the end of each half-year they are examined carefully over 
the whole ground by another set of men, regularly appointed, called examinateurs, and their rank 
is made up from the whole. 

The students submit to military drill twice a week during the summer months. 

The graduates have a choice, according to their rank, of the following services, viz.: That of 
Mines, Ponts et Chatsscées, Genie Maritime, Genie Militaire, Hydrographie, Lignes Telegraphiques, 
Commissariat de Marine, Tabac, Etat Major, Artillerie, Marine. 

To most of these services there are attached special schools, in which the students immediately 
enter, and pass three years in studying the specialty which they have chosen; and where 
there is no special school, as in the Tobacco service, the students study at the tobacco factory, 
and have regularly lectures and attend elsewhere to perfect themselves in the analysis of organic 
substances, and the higher departments of Chemistry. It is taken for granted, as the director 
of the studies said to me, that the students when they graduate are not fitted by their studies to 
enter upon any kind of practical service, and that they are only fitted in the best manner to 
commence the study of the application of the sciences of which they already know the prin- 
ciples, and hence the necessity for the schools of application ; of several of these, particularly 
those which prepare for the civil service, I shall hereafter have occasion to speak in detail. 

There are usually admitted about one hundred and seventy-five, and the number of applicants 
examined exceeds one thousand. 

I might mention that the students are furnished with lithograph impressions of the lectures of 
the professors previous to their examinations, so that they are not absolutely dependent upon the 
notes which they take in the lecture-room, as is frequently the case in many of the other 
schools, 


Notr. — The award of the prizes for the solutions of problems in the March number, 
crowded out this month on account of the unexpected length of some of the articles, will be 


found in the next number. 














Worcester’ SPuariy 
Pictiondy Testaidery 


| VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
| American and English scholars. They are but a few from many which have 
| been received, testifying to the superiority of Worcester’s Quarto Dictionary. 

These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
whicn is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
ter. Not a single scholar, equal in authority to any one mentioned below. 
can be cited as giving, after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 


From C. C. Fetton, LL.D., President of Harvard College. 


Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
| and thoroughly trustworthy as a guide to the most correct and elegant usage 

ofthe language. 

From the Rev. Josera Bosworta, D.D., F.R.S., Professor of Anglo-Saxon, 

Oxford, England. 


| 
| It is the most complete and practical, the very best, as well as the cheapest 


English Dictionary that I know. 
From Geoxce P. Manrsu, LL.D. 


The work of Dr. Worcester is unquestionably much superior to any other 
| general dictionary of the language in every one of these particulars (orthogra- 
| phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 

tinctness of definition). 


From Rev. W. Wuewett, D.D., Master of Trinity College, England. 


| Ihave repeatedly consulted the Dictionary since it has been in my posses- 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 


From Cuarxes Ricwarpson, LL.D., the oldest living English Lexicographer, 
England. 


I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 


From D. R. Goopwin, D.D., President of Trinity College, Hartford. 


It was but a short time since that I was Jed tocommend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time ; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 


From Rev. W. B. Spracue, D.D., of Albany, N. Y. 


My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 


I have arrived at this conclusion rather contrary to a preconceived opinion. 
From Rev. Henry A. BoarDMAN, D D., of Philadelphia. 


I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character; 2 Because it adheres to the settled orthography of our noble lan- 
guage, — discarding those innovations which, however countenanced by cer- 
tain publishing-houses, have never to any extent been accepted by the scholars 
of our country. 

From Louis Acassi, LL.D. 


Tt is of great importance, when the nomenclature of science 1s gradually 
creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised and 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
accuracy. More could hardly be given except in a scientific cyclopaedia. 


The following lines are quoted from Harper’s Magazine for September. 
They serve to show very truthfully the comparative value of recent and old 
commendations : — 

“ Insustice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books. without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. It will readily be seen that this is frequently 
not only an act of injustice to teachers who have had the courtesy to com- 
mend a book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 








curacy, comprehensiveness, and precision, and perhaps I ought to add, that | epigrams of Tacitus 
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| literary men. 4 
| were first made known through this work ; and its pages are now filled by 


1861. 


No. 117 Washington Street, Boston, 
October, 1860. 


CROSBY, NICHOLS, LEE & CO. 
HAVE JUST PUBLISHED 
THE WORKS OF CHARLES LAMB. 


In Four Volumes. 12mo. Price, $5.00. 


This new edition of Lamb is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 
best and most complete edition issued. 

It is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.”’ — North American Review. 


The Three Great Histories, —Iume, Gibbon, and Macaulay. 
Elegant Library Editions, beautifully printed on tinted paper, con- 
lished. 


venient in size, and withal the best and neatest yet pub 
THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CHSAR TO THE ABDICATION OF JAMES THR 
SECOND, 1688. By Davip Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 


Sim James Mackrntosna says of Hume: “ His greatest work, and that which 
claims most attention, was his ‘ History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... His narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always tq be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


With a fine Portrait. 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 


the Rev. H. H. Mirman. A new edition. 

complete Index of the whole Work. 

a Portrait. Price, $7.50. 

Of the various editions of Gispon this of MILMAN is uniformly acknowledged 
to have no rival. 

Pror. Smytu, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
80 rare, that the Ilistory of the Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES II. By Tuomas BAbinacron Macavutay. In 4 volumes. 
12mo. Price, $5.00. 

“It is as fluent and as much colored as Livy , a8 close and coherent as 
Thucydides ; with fur more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasins and 
I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
thought, so suggestive of great views, and grand and memorable distinctions.” 
— Lorp JErFrRéiy. 


To which is added a 
In 6 volumes. 12mo. With 


CURIOSITIES OF LITERATURE. By Isaac Disraeut. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $5.00. 

“It embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are »resented.”’— North 
American Review, April, 1860. 








With 
In 4 


No. CLXXXIX. — For 


October, 1860. 

Contents. — Article I. Homer and his Heroines. II. Climatology. IIT. Life 
and Labors of Thomas Prince. IV. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s *‘ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An ‘ Inglorious Mil- 
ton.” XII. Critical Notices. XIII. New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most of our eminent 
e The writings of Webster, Everett, Bancroft, and Prescott 


| articles from our most prominent writers. 


131 Washington Street, Boston. three hundred pages each, at five dollars a year. 


The Nort AmMERIcAN Review is published quarterly, in numbers of nearly 

















CHILSON’S 
PATENT CONE 


PATENTED 
AMERICA, ENGLAND, 


FURNACE. 


IN 
AND FRANCE. 


Tue subscriber begs 
to call the attention | 
of scientific gentlemen 
and others to his dis- 
covery of a principle 





Philosophical Mustruments 


AND 


SCHOOL APPARATUS, 


MANUFACTURED BY 


\E. S. RITCHIE, BOSTON, MASS. 





Few branches of study in our schools are of more practical im- 





for burning fuel, by 
which all the eombus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 
ing fuel are thorough- 
ly consumed and their 
heat retained and 
made available to the 
fullest extent, so that 
there shall be no waste 
whatever. This im- | 
portant object is ac- | 
complished by the use | 
of a large cluster of 
cones or tapering ra- 
diators placed over a 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
represented in the cut. 
The cones being large | 
——— at their base and small 

at the tops, causes the smoke and gases to be suspended directly over and 
near the fire. where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation 

This plan of furnace secures a fresh, healt'ful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat aud coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed, 
































COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mbdst important Improvements yet made in Ranges. 


Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial. 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel, its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels, &c., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms. 

Also, a full assortment of 





unm BY 
G. ON’S COOKING RANG 


Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. 


WAREROOMS 99 & 101 BLACKSTONE ST., BOSTON. 


FOUNDERY AT MANSFIELD, MASS. 





portance than Natural Philosophy, and it is only by the use of 

proper apparatus that its principles can be adequately elucidated. 
Until a comparatively recent period, the attention bestowed upon 

this subject has been confined to a few of the elementary principles; 


| of late years, however, the growing interest in physical science, as 


a branch of common education, has created a desire for more ample 
and varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discoy- 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be procured from Europe; and also that, in superior quality 


goes from my manufactory shall take rank with the best products 
of European make. 

So numerous and important are the changes that have conse- 
uently been made, that I have published a new and enlarged 
Catalogue of 100 pages octavo, containing descriptions of over 


Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engrav- | 


ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. 
KR. S. RITCHIE. 


Philosophical Rooms, No. 313 Washington Street, Boston. 
0G> Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 
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PHOTOGRAPHING ON WOOD. 


BRICHER AND RBUSSELL, 








Photographers, Designers, and Engravers 
ON WOOD. 


‘129 Wasuincton Srreet, Boston. 


RICHER AND RUSSELL, by their new process of Photo- 





of hand drawing. 
| Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
and Diagrams (see specimens in Mathematical Monthly), Illustre- 
tions for School Books of all kinds, &c., &c. 


Directions. 


Get a Photographer to take a negative of the object you wish to 





have engraved, and of the required size, — that is, send us a photo- 
| 


| printed. 


GARDNER CHILSON. clear an ambrotype as possible. 





and finish, as well as in graceful form and proportions, whatever | 





| 
| 


} 
} 


graphing on Wood, are now enabled to produce much more | 
accurate representations of objects than by the old and slow process | 


They will furnish Portraits, Views of Colleges, 


| 


graph of the required size, and the reverse of what is wanted when 


If a negative photograph cannot be obtained, get as sharp and | 

















ROBINSON'S COURSE OF MATHEMATICS, 
BY HORATIO N. ROBINSON, LL.D., 


Late Professor of Mathematics in the United States Navy. 


~— 











The most Complete, most Practical, and most Scientific Series of Mathematical Text-Books for 
Common Schools, Academies, and Colleges ever issued in this country. 


NUMBERING EIGHTEEN VOLUMES 


Of well-graded and progressive text-books, carefully and thoroughly prepared, in which the Author has been assisted 
by some of the best practical Mathematical talent in the country. 

The present edition of the Analytical Geometry and Calculus, in one volume, while it contains very much that is valu- 
able and is much liked as a text-book, yet doubtless it is liable to criticisms and may be impreved. For this reason the 
work is being re-written and thoroughly revised, in which is engaged some of the best mathematical talent in the country, 
and will appear early in the Spring of 1861 in two handsome octavo volumes. 

Robinson's New Geometry and Trigonometry, recently published, is a beautiful volume, and worthy the attention of the 
thorough and practical teacher, who desires a first-class text-book on those subjects. 

The publishers have received an immense number of commendations for the books of this Series, of which the following 
are selections : — 

Professor W. H. Seavey, A. M., Principal of Girls’ High | se in thinking it the most excellent treatise upon that subject yet pub- 

15 . 


and Normal School, Boston :—‘“ I regard Robinson’s Universal Astronomy 
as the best work on the subject, within the range it professes for itself, that I 


| . " —_ . ‘ 
have ever seen. It is not a compilation. If everything in it is not n-w,—of | _ Hon. Jon ATHAN Tenney, Secretary Board of Education in 
course it cannot be in such a work, — everything in it is presented with the New Ilumpshire, writes : — ‘* 1 believe your Algebra to be the best yet pub- 


same living freshness and spirit that constitute a peculiar excellence in Pro- lished for the use of the students in the High Schools and Colleges of our 
fessor Robinson’s other educational works, particularly his Algebra and | Country. The Geometry I shall introduce when we have a class, which will 
Geometry. To the printed page he has imparted the power of awakening an probably be next term.” 

interest and zeal scarcely inferior to that aroused by the living voice of the 

enthusiastic teacher. Professor Robinson’s books are not labor-saving ma- | Prof. W. D. Witson, Hobart Free College, Geneva, N. Y., 
chines: they incite to labor. It is no part of their object to keep dilliculties | author of Treatise on Logic : —“I have obtained a copy of your Analytical 
out of sight, but to present them in such a manner as to inspire the student | Geometry and Calculus, and am exceedingly pleased with it. 1 regard it as 
with confidence in his own ability to cope with them, and an ardent desire to | jpcomparably more easy and intelligible for the beginner than any other work 
encounter them.” 1 have ever seen.” . 


Prof. J. W. Patterson, A. M., Professor of Mathematics, 


tease : ety Prof. Dascom Greene, A. M., Professor of Mathematics, 
Dartmouth College : — ‘“* Robinson’s Works possess superior merits.’ 


Polytechnic Institute, Troy, N.Y.:—‘“* Robinson’s University Algebra is a very 
. . 2 full and, at the same time, concise work. It is an original work which is 
Prof. S. S. Greene, A. M., Brown University: “ Robinson’s | more than can be said of most text-books on that science. The Geometry is, 
Mathematics are an excellent series.”’ in many respects, an improvement on most works of its class. The Analyti- 
cal Geometry and Caleulus abound with that variety of illustration, and ful- 
Prof. H. Pomeroy, C. E., Lawrence University, Wis. : — | Bess of practical application so characteristic of the author. The treatise on 
“¢ Robinson’s Mathematical Operations,’ in connection with the sections upon sate, a Sy oe — — pom se work. : The po ee 
logarithmic calculations in his ‘ Navigation,’ are far finer than anything else 4 ape ope is not only valuable as a ws to the former volumes of the series, 
of the sort I know of in our language. Even in the elaborate work of Bab- | 2" also as containing additional problems, involving many interesting pro- 


| inet and Housel, just p'blished in Paris (Calceuls Practique), there is nothing pee! The —— wn eg ye Nye nee ge nee gg = — 
| equal to the above-named sections on the niceties of logarithmic computation. | © xn Bie wae — = ~ -s P onan a ‘ec Vy ‘ - yom 4 j a ¢- Seas # i 
| They contain a mass of matter useful in the office of the Engineer, in the ™#Tkable what an amount oF as homical science, descriptive, PAYFiCAal, alc 


camp of the Scientific Explorer, and in the fixed observatory of the As- | PT¢tical, is here compressed. ‘ 


tronomer.”’ . i eee - ‘ 
Prof. D. Woop, A. M., Professor of Civil Engineering and 
F. G. Carry. late President of Farmers’ College, Ohio :— Physics in the University of Michigan: —“ For conciseness, accuracy, and 
“You ask my opinion in relation to Prof. Robinson’s Mathematical Works, | #4@ptation to classes I think Robinson’s Mathematical Serics unequalled by 
I reply, that the best evidence of our appreciation of them is, that we have any in this country. 
adopted them throughout as text-books in this College, and have found by | ' 
experience that they contain just what such text-books should contain, and Prof. James C. Watson, A. M, Director of Observatory, 
show their author to be not only a book-maker but a practical teacher.” University of Michigan: — * I consider Robinson’s Mathematical text-books 
the very best yet published in this country. Their introduction ought to 
Prof. J. O. Hupnut, C. E., of Chicago: — “In a long career of , be-ome general. 
travel which ten years’ experience as an engineer has given .me, I have never 
met Professor Robinson's equal as a practical mathematician. His books are Prof. T. McCaurry BALLENTINE, A M, Professor of Mathe- 
unrivalled for perspicuity and clearness in our language. His University Al- matics, Cumberland College, Ky :—* Robinson's Analytical Geometry and 
gebra and Astronomy are both jewels in the mines of science. Take the course Calculus will be found very valuable books. The development of the various 
together, I believe it to be the best in the English language. I have the subjects treated is so clear and natural, that the student who has had suf- 
opinion of several practical engineers upon his Trigouometry, and they agree | ficient preparation can thoroughly understand them ” 


&& A New Descriptive Catatocvue (of 160 pages), and the “ Epucationat CrrcuLar,” with matter 
interesting to Teachers, descriptions, notices, testimonals, prices, ete., sent free, on request. 


& Liberal Terms for Specimen Copies and first supplies for Schools. 
IVISON, PHINNEY, & CO., 
Publishers, 48 and 50 Walker Street, New York. 
SOLD BY BOOKSELLERS GENERALLY EVERYWHERE. 























ROSS’ AMERICAN SCHOOL FURNITURE WORKS, | 


Established, 1838. 


> 
+ > 


The Pioneer and most Extensive Establishment in the United States. 











The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High | 
School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column | 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 








The above Engraving represents Ross’ Improved High The above Engraving represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 








An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 


N. B. Every Article of School Furniture from this Establishment w1Lt BE WARRANTED. All Communica- 


tions may be addressed to 
JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 
(Near the Revere House.) BOSTON, Mass. 








| Entered according to Act of Congress, in the Year 1860, by Joseru L. Ross, in the Clerk’s Office of the District Court 
of Massachusetts. 











































































































MATHEMATICAL BOOKS, 
IMPORTED AND FOR SALE BY 
a 
SEVER AND FRANCIS, CAMBRIDGH, 
SUCCESSORS TO JOHN BARTLETT. 
ENGLISH. FRENCH, &c. 

American cea and Nautical Almanac. For the Years 1855-62. AuDE. Poussée des Terres. 8vo. Hf. cf. . ° $ 1.87 
Eac . . . - «+  « $1.50} BELANGER. Résumé de Lecons de Géométrie Analytique: et de Cal- 
BAKER. Teams on Statics and Dynamics ° . - 0.30 cul Infinitésimal. 8vo. . . ° ° 2.75 
BLAND. . Problems. 8vo. Second- hand ° e e 1.50 | Brot. Traité des Equations differentielles. He. mor. - 2.00 

do. 8vo. do. ° ° ° - 175| BouRCHARLAT. Eléments de Calcul Differential et du C alcul Inte- 
Philosophical Problems. 8vo. do. ‘ ‘ ° ° 1.50 gral. = ° 8.00 
Geometrical Problems. 8vo. do. . . p . - 150| BONNET. —— de Mécanique £lémentaire a PUsage des ( Jandi- 
BOoLeE. Treatise on Differential Equations . ° ° . - 4.00 dates: l’Ecole Polytechnique. 8vo. . ° ° ° + 2.00 
BooTH. Theory of Elliptic Integrals. 8vo. ° ° - 2925] BRIOSCHE. Théorie des Determinants. 8vo. . ° ° : 2.00 
BoRDEN. System of Railway Formule. 8vo. ° ° ° - 2.25) BourRDON. Application de PAlgébre a la Géométrie. 8vo. Hf. ef. 3.00 
BRITISH NAUTICAL ALMANAC. 1861 and 1862, each ° - 1.00| CALLET. ‘Tables de Logarithms. 8vo. Hf.cf. . ‘ ° ‘ 5.00 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. . 2.75 | CHASLES. Traité de Géométrie Supérieure. 8vo. Hf. cf. ° - 6.00 
CHAUVENET. Trigonometry. 8vo. . ° e ° ° ° - 150) CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. ° e 2.00 
CouRTENAY. Calculus. 8vo. . ° 2.50| CouRNOT. Traité élémentaire de la Theorie des Fouctions, et du 
COOMBE. Solutions of the Cambridge Problems, 1840, 1841. * Bvo. « 225 Calcul Infinitésimal. 2 vols. 8vo. . ‘ 4.00 
CRELLE. Journal fur die reine und me andte Mathematik. Per 
DEMORGAN. Differential and Integral Calculus is ° Ps - 2.00 annum e ° x * 4.00 
EARNSHAW. Dynamics. 8vo. ° ° e 4.25 | DELISLE. Géométrie ‘nativtee. 8vo. “HE. cf. ° . ° . 3.00 
FISCHER. Logarithmic Tables of Seven Places. “Translated from DUHAMEL. Cours d’Analyse Calcul Infinitésimal. 2 vols. 8vo. 
Bremiker’s Vega. 8vo. Hf. mor. 2.50 Hf. mor. . ° . 5.00 
Frost. Mathematical Questions of the Senate-House Examination —_——_ Cours de Mécanique. 2 vols, 8vo. “HE. mor. ° 4.50 
Papers. 1838-1849. 8vo. . . . 3.00 | DUPIN. Application de Géométrie et de area a la Marine aux 
Gauss, Theoria Motus. Translated by C. H. Davis. Ato. ° - 5.90 Ponts et Chaussées. 4to. Hf. mor. . ‘ ° 4.50 
GrReGorRY. Differential and Integral Calculus by Walton. 8vo. 5.50 Developpments de Géométrie. 4to. Hf. mor. . - 450 
HADDON. Differential Calculus . ° ° ° ° ° ° - 2o|— Géométrie et Mécanique, appliquée aux Arts. 8vo, Ht. mor. 2.50 
HAMILTON. Lectures on Quaternions. 8vo. . ° ° ° . 6.30 | FRANCG:UR. Cours complet de Mathématiques pures. 2 vols. 8vo. 5.00 
HANN. Integral Calculus. ° . ° ° ° . ° - 3) | ———— Eléments de Statique. 8vo. Hf. cf. . ° ° + 2.00 
HEATHER. Descriptive Geometry ° ° ° ° .30| Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . ; ° 1,62 
HEMMING. Differential and _—- “Calculus. 8vo, . ‘ ° . 2.50) KOun LER. Logarithmisch Trigonometrisches Handbuch. 8vo. - 212 
HuTTON. Mathematics. . ° ° ° ° ° 4.00 | Lacroix. ‘T'raité du Calcul Differential et du Calcul Integral. 3 
——— Recreations. 1 vol. 8vo. . ° ° o*s ‘ - 4.00 vols. in 4to,avec 18 pl. Mor. . ° ° ° ° ° . 35.00 
LAGRANGE. Mécanique Analytique. 2 vols. 4to. ° ° - 13,00} 
——_—— Mathematical Tables. 8vo. . ° ° . ‘ « 3.75 Théorie des Fonctions Analytiques. 4to. Hf. mor. . 600} 
IiyMER. Plane and Spherical ne ° ° ° ° ° 2.50 | —— Traité des Equations — de tous les Degrés, | 
——— Algebraic Equations . e ° ° ‘ . 3.00 4to. Hf. mor. ° ° ° - 5.00] 
| ———— Treatise on Conic Sections. Bvo. | 2.75| LALANDE. ‘Tables de Logarithmes. 18mo. . ‘ . . . 1.25 | 
| ———— Differential Equations and Calculus of Finite Differences. LAPLACE. Systéme du Monde. 4to. Hef. ~_ , , . 5.50 | 
} 8vo. e ° ° ° . ° ° 3.60 | LEGENDRE. Traité des Fonctions Elliptiques. 3vols. 4to. Hf mor. 20.00 | 
| ae Integral Calculus . . . . . . - 3.00} LEROY. Traité de Stéréotomie comprenant ies Applications de la | 
Geometry of Three Dimensions. 8vo. . ° . ° 3.09 Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
JAMIESON. Solutions of the Senate-House Rider. 8vo. . » - R251. Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente. 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. . 12.00 
LARDNER. System of Algebraic Geometry. 8vo. Second-hand . 175!——-—— Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
MAIN and BROWN. Indicator and Dynometer . . . . ~~ 1.40 pl. Paper, $3.00; hf. mor. $5.00 and . . 6.00 
Mathematical Monthly. Edited by J. D. Runkle. Vol. I. In Nos. 3.00|———— Analyse Appliquée 4 la Géométrie des trois Dimensions. 
Do. do. Hf. mor. . 4.00 8vo. Hf. cf. . 2.25 
Mathematical Problems and Examples of the Senate- House Examina- LIOUVILLE. Journal de Mathé smatiques Pures et Appliqué es, 1836— 
tion Papers. 1821-1836. With an Appendix containing tho 1857. 22 vols. ° ° ° 
Senate-House Questions for 1837. 8vo. . ° ° ° - 3.00| MAHISTRE. Cours de Mécanique Appliquéc o. 8v0. P ° 3.00 
PARKINSON. Elementary Mechanics. Post 8vo. . ° ° 2.87 | MONGE. Application de Analyse a la Géométrie. 4to. Hf. mor. 10.50 
PEIRCE. Analytic Mechanics, 4to. . ‘ s ° i ‘ - 250 | Traité élé taire de Statique. 8vo. Hf. mor. ° s tae 
Peirce, J. M. sAnalytic Geometry. 8vo. ° ° ° ° e 1.50 | MORIN. Aide-mémoire de Méc anique Pratique. 8vo. . ° 2.00 
PHEAR. Elementary Hydrostatics. Post 8vo. . ° ° . 1.62) MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
Price. Differential and Integral Calculus. 3 vols. 8vo. 14.50 pléte de Toutes les Branches des Mathématiques d’apres les 
Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- Principles de la Philosophie des Mathématiques de Hoéné 
riers, & Co. $6.00 per annum, post-paid. Wronski. 3 vols. 8vo. To be continued in — Livraisons, 6.00 
RANKINE. Manual of Applied — ° ° ‘ é ° - 2.00| NAVIER. (Ketten) Hangbriichen. 4to. . ‘ z ‘ . 5.00 
SALMON, Conic Sections . e ° ° ° . ° . 3.50 | OLIVIER. Théorie Géométrique des E ngrenages. 4to. Hf. mor. . 3.75 
Higher Plane Curves . ° ° ° ° . ° - 3.50 |— “rags de Géométrie Descriptive. 2 vols. 4to, 

— Higher Algebra ae 1.80 Hf. mor. . >. «6 
Solutions of the Cambridge Problems. ” 1948 - 1851. Ferrers and Jack- —— Complé ment. de Gé sométrie Descriptive. 2 vols. 4to. 9.00 
son. 8vo. . ° . ° 50 | ———_———_ Mémoires de Géométrie Descriptive, Theorique, et Ap- 

— -—— ” 1854. Walton and McKenzie. ° pliquée. 2 vols. 4to. Hf. mor. . ° ° - 9.00 
8vo. : . . : : ° . 2.50 | —— Application de la Géométrie Descriptive. 2vols. 4to. 10.00 
— Si 1857. Campion ‘and Walton. 8vo. 2.50 — Cours de Géometrie Descriptive. 2 vols. 4to. Hf, mor. 10.00 
——_—————_—_______—_—-— Senate-House Riders. Jamieson. | PornsoT. Eléments de Statique. 8vo. HE ef. e ° R . 250 
8vo. . ° e ° ° ° ° ° ° ° - 3.25 | Poisson. Mécanique. 2 vols. 8vo. ‘ . ° 6.00 
SPOTTISWOODE. Elementary Theorems relating to Determinants. PONCELET et LESBROS. Experiences Hydrauliques. 4to. Hf. mor. 4.00 
to. ° . ° ° ° ° e ° ° - 150| PONTECOULANT. Systéme du Monde. 4 vols. 8vo. Hf.ef. . 16.00 
| TATE. Exercises on Mechanics, with Key. 2 vols. ° ‘ ° 1.°2| POUILLET. Eléments de ae Experimentale. 3 vols. 8vo, 
| Mechanical Philosophy. 8vo. ° ° ° ° . - 3.5) Hf. ef. . . ° ° ° : ° . 7.50 
—— Materials. 8vo. . ° ° Pe ° ° ° ° 1.75 SERRET. Cours @Alge bre. supe ‘rieure. 8vo. Hf. ef. ° ° - 3.50 
TATE and STEEL. Dy namics. 8vo.. . ° ° 7 ‘ - 3.00 — Eléments d’Arithmeétique. 8vo. Hf. cf. ‘ ‘ P 1.50 
TODHUNTER. Analytical Statics. Post 8vo. . ‘ ‘ P P 3.00 | TERQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 
—— ——— Differential and Integral Calculus. 2 vols. Post 8vo. 6.00 | annum . . ° ° : . . ° ° ° ° 4.00 
WALTON, Problems illustrative of Plane Coérdinate er eciacts 8vo. 48) | ————— » Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 
— Mechanical Problems. 8vo. - 5.50] Hf. cf ° ° ° ° . . . ° ° ° ° - 6.50 
—_— Problems :n Hydrostatics and Hydrody namics. 8vo. . 3.09 Nouvelles Annales de Mathématiques. Tomes VIII. a 


On the Differential Calculus. 8vo. . 3.25 XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. cf. 
WALTON and MCKENZIE. Solutions of the Cambridge Problems. | — Bulletin ear d’Histoire, et de Biographie 
1854. 8vo. $3.25. Do, 1857. . “ . ° 


° 2.50 | Mathématiques. 8vo. Hf.cf. . . 3.00 
—— Problems in Elemertary Mechanics. “gvo. 3.00 
1 





TRESCA. Géometrie Descriptive. Bvo. it. mor. 











ae . 3.00 
WauD. Algebraic Geometry. 8vo. Hf. cf. nem hand. ) ‘ 50 | VERHULST. Traité élémentaire des Fonctions E lliptiques. 8vo. 
WiteweELL. Analytic Statics. 8vo. ° ‘ 2.95 | Hf. cf. ° 3.50 
WILson. Dynamics. 8vo. ‘ . . ° ° : . 2.87| VIEILLE. Cours complémentaire ‘d’Analy se et do Mécanique. " 8v0. 
WooLuouseE. Differential Calculus ‘ ; r ‘ . . 30 aan e ° ‘ ‘ . ° : ‘ ‘ e - 2.50 | 


— — — —_- -— ——- —$$$ | 











SCIENTIFIC BOOKS. 


AIRY. Mathematical Tracts. 4thed. . e e ° . . $ 4.0 
ARAGO. Astronomie. 4 vols. Svo. hf. mor. . ° ° - 12.00 
——— Notices Biographiques. 3 vols. 8vo. hf. mor. . . - 9.00 

Notices Scientifiques. 4 vols. 8vo. hf. mor. ° - 12.00 
—— Mémoires Scientifiques. Vol. I. 8vo. hf. mor. . . - 3.00 
—— Voyages. 8vo.hf.mor . ° ; . * ° ° 3.00 
BOOLE. Calculus of Finite Differences e e ° ° . - 3.00 
Bow. Treatise on Bracing. 8vo. . e 1.1% 


BROUGHAM (Lord). Tracts, Mathematical and Physical . ‘ = 
Buck. Oblique Arches of Bridges. 4to. . ° ° e 3. 
Builder (The). A Monthly Magazine for Arc hitects. Pe or annum =. 8. 
Cambridge Problems with Solutions, 1860, Watson and Routh . ° 2. 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. 

Per annum, post-paid. ° . . . 
CLARK. Britannia and Conway Tubular Bridges. 2 vols. 8vo, and 

atlas folio ° ° . . 36.50 | 
DE LA Rive. Traité d’Electricité théorique et appliquée. 3 vols. 








8vo. hf. mor. . 9.00 

— Treatise « on Electricity, in Theory and Practice. 3 
vols. 8vo ° . 22.00 
Emy. Traité de laC harpenterie. 2 vols, in Ato, et “atlas i in fol. he, mor. 25.00 
FERGUSON. Handbook of Architecture. 2 vols. 8vo. hf.cf. . + 12.00 


Lady and Gentleman’s Diary, Poetical and Mathematical, 
and 1861 
Mathematician (The). 


for 1860 
Each $ 0.40 
"Edited by Davies, Rutherford, and Feawic k. 











3 vols. 8vo. . ° ° ° . - 9.00 
Also Vols. II. and Ill. separately 4.00 

MAXWELL, J C. On the Stability of the Motion of Saturn’s ; Rings. 

4to. paper . . . ° . . 1.80 
Nautical Almanac (English) for 1864 . . ° . ° 1.00 
POTTER. Physical Optics. 2 parts . . . . e . ‘Each 2.25 
——-——.._ Treatise on Hydrostatics . . . ° ° 2 2.25 
PRATT. Theory of the Attraction of the Earth e ° . ° 2.00 
PUCKLE. Conic Sections ° 2.00 
REGNAULT. Manuel des Aspirantes au Gr ade d’Ingénieur des Ponts 

et Chaussées. Partie théorique et Partie pratique. 4 vols. 8vo. 

hf. cf. . 10.00 
REBLING. Memoir of the Niagara Falls and Initernational Suspen- 

sion Bridge. 8vo.. . . : a toe alee 
a - TER. Algebra . e e e e e : e 2.25 

——— Plane Trigonometry . ° . ° ° . - 1.50 
—_—_——_———_ Spherical Trigonometry . ° ° ° 1,25 | 
—_——_——_ Analytical Geometry, Examples of ° ° . . . 25 | 
—__—_—_——_ Conic Sections . . ° . . ° . ° 0 


SECOND-HAND MATHEMATICAL BOOKS. 





; 
- | 

















AIRY. Trigonometry. Tides and Waves. Figure of Earth. 4to. $4.50; LACROIX. Elements of Algebra, translated by Prof John Farrar. 
BAGAY. Nouvelles Tables Astronomiques et asa ane 4to. 5thed. 8vo. . $ 1.50 
hf. cf. Scarce ° ° . - 20.00 | Ladies? Diary, Poetical and Mathematical. 1784 - “1790. 16mo. . 1.00 | 
BLAND. Algebraical Problems. 8vo. . . ° . . . 1.75 | LAPLACE. Elementary Illustrations of Celestial Mechanics. 8vo. . 1.25 | 
Sie Key to do, 8vo. . ° ° . ° . - 1.75 — Analytical Mechanics, Translated by Rev. Jon Tophs 1.00 | 
Philosophical Problems, 8vo. . ° ° . ° . 1.50 | LARDNER. System of Algebraic Geometry. 8vo. ° ° e 2.95] 
—— Geometrical Problems. 8vo. . . . . ° ° - 175\,— Elements of Euclid. 5th Edition. 8vo. . . . 1.50 | 
—— Elements of Hydrostatics . ° ° . . . . 1.50 | —— Differential and Integral Calculus. vo. . ‘ ‘ - 2.00} 
DE MORGAN. Essay on Probabilities . 1.00 | LEYBOURN. Mathematical Questions with Solutions. 4 vols. 8vo. 8.00 | 
——— The Globes, Celestial and Terrestrial . . + 1.25) Mathematical Institutions. 4to. . . . e 1.50} 
Diarian Miscellany, Mathematical and Poetical, by Hutton. 5 vols. | Mathematical Register ; or, Diarian Repository. 4to. 2.50 | 
12ino. ef. e . . - 4.00 | Mathematical + The Gentleman’s, for the Years 1810 «tt. 
Cambridge Problems. From 1801 to 1820. 8vo. a ie, Tal 1.00 12- _ - 17-18- 19-20 - 24-95. 16mo. Unbound. 11 Nos. 2.00 | 
EARNSHAW. Dynamics. 8vo. 2. «© + «© «© «© « « 250 Moteno. ion de Calcul Differential. Vol. I. Hf.cf. Scarce. 9.00 
GRANT. Plane Astronomy. 8vo. . 1.25, MOSELEY. Hydrostatics and Hydrodynamics. 8vo. Scarce. . - 4.00 
GREGORY AND WALTON. Application of Analysis t to Solid’ Geom- O’BRIEN. Mathematical Tracts. Part I. ° . , ‘ ° 0.75 | 
etry. 8vo. . ° . - 3.00; PEAcocK. Algebra : . ° ‘ ° . ° ° -> 2.00 
HERSCHEL. Calculus of Finite Differences. 8vo. ‘ ‘ 4 ‘ 400 | Poisson. Traité de Mécanique. 2vols. 8Svo. hf. bd. . ° ° 5.00 | 
HYMER. Conic Sections. 3d ed. 8vo. ° ° . - 2.00 Price. Differential Calculus. Vol. [. Isted. . . ° ° - 1.50} 
—— Analytical ney of Three Dimensions. Ist ed. 8vo. 1.00| PUCKLE. Conic Sections. Ist ed. 12mo. ° . . . . 1.50 | 
—_— do. 21 ed. 8vo. 1.50 | STEVENSON. Algebraic Equations. 8vo. , ° e e ° - 1.00) 
—— Plane and ‘Spherical Trigonometry. 2d ed. 8vo. ° - 125) TODHUNTER. Analytical Statics. 12mo, . . . . . 2.00 | 
—_— Os do. 3ded. 8vo. . ° 1.50| WAauUD. Algebraic Geometry. 8vo. Hf. cf. ° ° ° ° e 150] 
———— Integral Calculus. 3d “a 8vo. hf. cf. ° e ° - 4.00} YouNG. Algebraical Equations, 12mo. . e ° ° ° 1.00 | 
—— Astronomy. 2ded. 8vo. . . . ° ° ° 2.00 ' 
3p Orders for the Importation of English, French, and Quene Books will be promptly executed, and at moderate prices. Early copies of all the 


new mathematical books published in England and France will be received as soon as published. 
LIBRARIES IMPORTED FREE OF DUTY. 


BOOKS FOR PUBLIC 


TEXT-BOOKS USED IN HARVARD COLLEGE. 


THE ORATION OF ASSCHINES AGAINST CTESIPHON, 
With Notes, by PROFESSOR J. T.CHAMPLIN. 12mo, cloth, 
THE CLOUDS OF ARISTOPHANES, With Notes, by PROFES- 

sor C.C. FELTON. (2mo, Cloth . 
THE 4 OF ARISTOPHANES. 

Cc. C. FELTON, 12mo. cloth a ° e ° ° ° 
THE PANEGYRICUS OF ISOCR ATES. With Notes, by PROFEs- 


$0.88 


With Notes, by PROFESSOR 


sor C.C. FELTON. |2mo, Cloth « 
SEL ECTIONS FROM THE GREEK HIST ort ANS. With Notes, 
by PROFESSOR C,C, FELTON, |2mo. half mor. 1.50 


SELECTIONS FROM MODERN GREEK WRITERS, IN PROSE 


AND POETRY. With Notes, by PROFESSOR C, U. FELTON. 
12mo. Cloth. 1.00 
THE AIAS OF SOPHOKLES. "With Critical and Explanatory 
Notes, by J. B. M. GRAY. |2mo. cloth - 125 
PRONUNC fy AND HISTORY OF THE GREEK ALPHA- 
BET. By E. A. SOPHOCLES, Professor in Harvard Cullege. 
12mo. Cloth e . . . . . ° . ° ° - 1.00 
CICERO. BRUTUS, Edited, with Notes, by PROFESSOR C. BECK. 
l6mo,. Cloth ° ° ° ° ° ° « ofS 
CICERO. Immortality of the Soul ; The Tusculan Disputations, 
Book First ; The Dream of Scipio ; and Extracts from the Dia- 
logues on Old Age and Friendship. With English Notes, by 
THOMAS CHASE, Tutor in Harvard College. i6mo. Cloths « we 
CICERO. PRO CLUENTIO. With English Notes, by AUSTIN 
STICKNEY, M. ~~ Professor of Latin in Trinity College. 12mo, 
Cloth . ° ° . . ° . e ° . e 5 
PUBLISHED 











AND FOR SALE 


CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
ICA, from Magna Charta to the Federal Constitution of 1789. 
Compiled and Revised, with Notes, by F. BOWEN, Professor of 
Moral Philosophy in Harvard College. 8vo. Cloth ° . bd 





HODGES, R. M. PRACTICAL DISSECTIONS. By RIcHARD 
M. HopGes, M. D., Demonstrator of Anatomy in the Medical 
Department of Harvard College. l6mo. . 1.00 
HORACE. With Notes, by A. J. MACLEANE, M.A. Revised and 
Edited by R. H. CHASE, A.M. With Introduction to the Metres, 
by PROFESSOR CHARLES BECK. — edition. 12mo. | 
half mor. . 1.25 | 
LATHAM’S ELEMENTARY ENGLISH GRAMMAR. Revised 
by PROFESSOR CHILD. With an Appendix, by PRESIDENT } 
Goopwin, Trinity College. |6mo. Cloth . e e o fel 
PEIRCE, J. M. ANALYTIC GEOMETRY. 8vo. . ° - 150] 
ROELKER, B. A GERMAN READER FOR BEGINNERS. Com- 
piled by BERNARD ROELKER, A. M., Instructor in Harvard 
University. |2mo. Cloth - 1.00 
SYNTAX OF THE MOODS AND TENSES OF THE GREEK 
VERB. By W. W. Goopwin, Ph. D., Prof. in Harvard Col- } 
lege. 12mo. Cloth . ° ° ‘ ° ; ° ° ° - 1.25 
VERNON, EDWARD JOHNSTON, B. A GUIDE TO THE } 
ANGLO- SAXON TONGUE i9mo Cloth . 1.25 


WHATELY. 
DENCES. 


LESSONS ON MORALS AND CHRISTIAN EVI- 
Edited by REv. F. D. HUNTINGTON. l6mo. . . 


=) 
\ 


BY 


SEVER & FRANCIS, 
Booksellers to the ines sateen 























THE NEW AMERICAN CYCLOPADIA. 


D APPLETON & CO., 
Nos. 443 & 445 Broadway, New York, 


| 

HAVE JUST PUBLISHED 
| 

Vol. XI. of the 


cw American Cyelopwdia, 


A POPULAR DICTIONARY OF GENERAL KNOWLEDGE, 


EDITED BY 


GEORGE RIPLEY and CHARLES A. DANA, 


Aided by a Numerous Select Corps of Writers from all parts of the | 
United States. | 
This work is being published in about 16 large octavo volumes, | 
each containing 750 two-column pages. 
| VOLS. I. TO XI. NOW READY. 
| To be followed by a new Volume every three months. 
| Price —In cloth, $3; sheep, $3.50; half morocco, $4; half 
| Russia, $ 4.50 each. | 
From De Bow’s Review, New Orleans. 
| “This great work, published by the Appletons of New York, has 
| reached its eighth volume. It is one of the most valuable Cyclopx- 
| dias in the world, and for Americans the most valuable. It is con- | 
tributed to by many of the ablest and best writers of the South, and 
| is as fair to every section of the Union as it is possible for a work to 
|be. It will be completed in about seven other volumes.” | 














| The following notice in Silliman’s American Journal of Sciences | 
|and Arts, for March, is from the pen of the venerable senior editor, | 
one of the highest living authorities on the subject: — 


| | 
“In the American Cyclopzedia the articles on Science are numer- | 
| ous and valuable, and elevate the work to the character of a com- 
| pendium of modern science. These articles are in most cases written 
| with decided ability, and evidently by persons who are familiar with 
the topics they discuss. While many of the less important subjects 
are presented with luminous brevity, others are more fully expanded. 
Among these are many topics of Natural History. Chemistry is pre- 
sented with its equivalence and laws of combination, illustrated by | 
many.of its modern discoveries and practical applications; of the | 
latter, an example is found in the full account of the manufacture of | 
gelatine, of beer, and bricks, and in the ample history of gas-lighting. | 
| Neology, voltaic electricity, magnetism, and other departments of 
pure or applied science, are treated with reasonable fulness. As a 
literary work the Cyclopzedia is written in a pure and chaste style, 
jand exhibits the candor and fairness which should ever adorn a | 
| record of universal knowledge. L. 8.” 
| 


Penn sas 


OUR SUBSCRIPTION LIST 


| Already numbers TWELVE THOUSAND names, from every section of 
the country, which evidences the universal popularity of this Na- 
TIONAL Work. 


THE NEW AMERICAN CYCLOPADIA 


Is sold exclusively by subscription, and Agents have been appointed 
for almost all sections of the Union. In case, however, Agents are 
not to be found, we will receive subscriptions and forward copies of 
the work, free of expense, on receipt of the price. Persons at a 
| distance may send money for one or more volumes at a time, it not 
| being necessary to take the whole eight volumes at once, unless they | 
| feel inclined to do so. Those living in the city will find a subscrip- 

| tion-book at our store, where their names will be entered, and the 

| volumes, as published, sent to any part of the city. | 








WARREN’S 
Descriptive Geometry. 


ORTHOGRAPHIC PROJECTIONS. 


Book I. — General Problems. 
Boox II. — Applications to Isometrical Projections, 
Spherical Trigonometry, Topographical Projections, and 


Graphic Transformations. 


8vo. 447 pp., and 36 sheets of plates. Price, $ 3.00. 


By 8. EDWARD WARREN, C.E&., 


PROFESSOR OF DESCRIPTIVE GEOMETRY AND GEOMETRICAL DRAWING IN THE 
RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y. 


This work has been prepared as the result of a number of years’ 
experience in teaching the interesting and useful branch of mathe- 
matical science of which it treats, in the Rensselaer Polytechnic 
Institute. 

It has been warmly welcomed and commended in discriminating 
and independent critical notices, some of which are appended. 

The study of Descriptive Geometry, as a means of intellectual 
training, as well as an aid in important industrial pursuits, has pecu- 
liar merits, and the attention of professors, teachers, and students 
of Pure or Applied Mathematics in the scientific schools, colleges, 
&c., and members of the Engineering profession, are invited to an 
examination of the above work. 


RECOMMENDATIONS. 


* Professor Warren’s book is far more comprehensive than any work on 
Descriptive Geometry before offered to American, or, so far as we know, to 
English readers. . . . It has many positive merits.’”? — Mathematical 
Monthly, February, 1861. 


From WM. MITCHELL GILLESPIE, LL. D., Prof. Civil Engineering, 
Union College, N. Y. 

“TI have looked over your work on Descriptive Geometry with surprise 

and delight,— surprise that the most comprehensive book on that subject 


| in the English language should be an American one, and delight that it 


should be so good a one, &c., &c. I shall recommend it to my mathemat 
ical friends,”’ 


From J. 8. WOODMAN, Prof, Civil Engineering, Dartmouth College, N. H. 


**T have hastily examined your excellent treatise on the ‘ Orthographic 


| Projections of Descriptive Geometry,’ and like it much. The parts of De- 


scriptive Geometry you have undertaken are so systematized and so fully 
discussed, that your book must have an important influence in bringing 
that science into public notice and favor.” 


JOHN WILEY, Publisher and Importer, 
56 Wacker Srreet, New Yor. 
OS> In press, by the same author, “A Manual of Elementary 


Geometrical Drawing, involving three Dimensions.’’ With nume- 
rous plates. 1 vol.,12mo. Price, $1.25. 

















RECENT IMPORTANT WORKS. 


> 





Annual of Scientific Discovery for 18613 or, YEAR-BookK.or 
Facts 1n SCIENCE AND Art, exhibiting the most important Dis- 
coveries and Improvements in Mechanics, Useful Arts, Natural 
Philosophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A.M. 12mo. Cloth, $1.25. (Just published.) 
No other single publication, American or foreign, presents such a mass 


of fresh, varied, interesting, and valuable information, adapted to the wants 
of persons in almost every walk of life ; and its acquisition has become a 


necessity to all who would acquaint themselves with the progress of discov- | 


ery with each successive year. 


The Romance of Natural History. 
With numerous Elegant Lliustrations. 


published. ) 


One of the most attractive issues of the season. Its charming descriptions 
and admirable illustrations are giving it a marked popularity. The first 
edition was exhausted in a few days. 


The Pulpit of the American Revolution 3 Or, The Political 
Sermons of the Period of 1776. With a HisroricaAL InTRODUC- 
TION, Nores, and ILLustRATIONS. By J. Wingate Thornton, A. M. 
12mo. Cloth, $1.25. (Just published.) 


** This work contains the sum and substance of the whole history of the 
American Revolution.”’ 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,” etc. In 3 vols. Vols. I. 
and II. now ready. 8vo. Cloth, $2.50 per vol. 


This is a masterly work, by one of the most distinguished of living authors. 


= 


Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $ 1.25 each. 

“This is a book of rare literary excellence. Its analytical powers, its 


earnestness of purpose, and its wealth of language, are alike remarkable.” 
— Mrs. Sigourney. 


The Christian 
Bayne, M. A. 


** Tt is full of noble thought and brilliant illustration.”” — Hon. R. C. Win- 
throp. 


Life; Soctan AND INDIVIDUAL. 


12mo. Cloth, $1.25. 


By Peter 


Thesaurus of English Words and Phrases; so classified 
and arranged as to facilitate the expression of ideas, and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, ete. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


“A work of great utility. It will give a writer the word he wants, when 
that word is on the tip of his tongue, but altogether beyond his reach.’”? — 
NV Y. Times. 


British Novelists and their Styles. Being a Critical Sketch 
of the History of British Prose Fiction. By David Masson, M. A., 
author of “ The Life and Times of John Milton,” etc., ete. 16mo. 
Cloth, 75 cents. 

“This book is a hearty. honest. and learned history of the British novel, — | 
remarkable for its acute and philosophical criticism, and the classic purity 
and elegance of its style.” — Providence Journal. 


The Preacher and the Kings or, Bourdaloue at the Court of | 
Louis XIV. By L. F. Bungener. With a Likeness and Biographi- 
cal Sketch of the Author. 12mo. Cloth, $1.25. 


The Priest and the Huguenot 3 or, Persecution in the Age of 
Louis XV. By L. F. Bungener, Author of “ The Preacher and 
the King.’’ 2 vols. 12mo. Cloth, $2.25. 


Plurality of Worlds. With an Introduction by Edward Hitch- 
cock, D. D., and a Supplementary Dialogue, in which the author’s 
reviewers are reviewed. 12mo. Cloth, $1. 

XP The above works are worthy of special attention. Bungener is a 
writer of great originality and power; and “ The Plurality of Worlds ” is 
one of the marked productions of modern times, 


GOULD & LINC 


Geographical Studies. Translated from the German of Car] 
Ritter. By Rev. W.L. Gage. With a Sketch of the Author’s Life 
anda Portrait. 12mo. Cloth, $1. (Ready in a few days.) 


This volume contains the grand generalizations of Ritter’s Erdkiinde, his 
Lectures on the relations of Geography and history, and important papers 
on Physical Geography. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 


Prof. Park. of Andover, says: ** It is pistrnautsueD for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it.” 

“« Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.”” —D. H. Cocuran, Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal Schook, Albany. 


This work has been extensively adopted as a text-book in Colleges and 
High Schools throughout the country. - 


| 


By Philip Henry Gosse. 
2mo. Cloth, $1.25. (Just | 
| 


} 


| Moral Philosophy 3 Including Theoretical and Practical Ethics. 

By Joseph Haven, D. D., late Professor of Y ‘al and Intellectual 
Philosophy in Amherst College; Author 0” .nental Philosophy.” 
Royal 12mo. Cloth, $1.25. % 


Tt is scientific in method and thorough in discussi .3 Views on un- 

| settled questions in morals are discriminating and su. . I treats largely 

of Political ethics, —a department of morals of great impc..ance to Ameri- 

can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


| Lectures on Logic. By Sir William Hamilton, Bart., Professor 
| of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 


This volume completes the Metaphysical and Logical series of Sir William 
| Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, ats) 
six dollars, — half the price of the English edition. : 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 

Hamilton’s Lectures on Metaphysics have been received with eminent favor 


}and already adopted as a text-book in Harvard, Yale, Princeton, and other 
| distinguished Colleges. 





| 


| 


Elements of Moral Science. By Francis Wayland, D. D., late 
President of Brown University. 12mo. Cloth, $1.25. 


Elements of Political Economy. By Francis Wayland, 
12mo. Cloth, $ 1.25. 


| D.D., 
| 

| The above works by Dr. Wayland are used as text-books in many«f the 
colleges and higher schools throughout the Union, and are hi#hly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 


Ye 
z 


** Tt is surpassed by no work before the American public.’”?’ —M. B 


| SON, LL. D., President of Rochester University. 


Principles of Zoology 3 Touching the Structure, Developme 
Distribution, and Natural Arrangement of the Races or A 
MALS, Living and Extinct; with numerous Illustrations. Far 
use of Schools and Colleges. Part I. COMPARATIVE PHyst0toG :. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $ 1.00. 


The Earth and Manz Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof. Louis Agassiz, of Harvard University, says: * It will not only render 
the study of Geography more attractive, but actually show it in its true 
light.” 


Hugh Miller’s Works. Seven volumes, uniform style, in an 
elegant box. Embossed Cloth, $ 8.25. 


OLN, BOSTON. 









































Teachers, pupils, and amateurs will find in 
peculiar advantages : — 


First. The Scientific Treatise, embraced in Parts I., IT., 
and III., is remarkable for its comprehensiveness, clear- 
ness, and brevity ; is divided into short paragraphs, suited 
to the learner’s con\ enience, and each paragraph, with the 
topic pr. jxed in capitals, is adapted to recitation and | 
reviews. 

Second. “he Flora comprehends a wider territory than | 
that of any school Botany now in use, extending from the 
Atlantic to the Mississippi, and from the St. Lawrence to 
the G ‘of Mexico. 

Th. . ‘he Flora comprehends not only our native, spon- 
taneous ve etation, but also one thousand species of eul-| 
t’ «ed plants, — almost our entire exotic flora, growing in 


PROFESSOR WOOD'S NEW BOTANY, 
New Edition, Enlarged. 


the new Class-Book of Botany the following 


the field, the garden, and the conservatory ; thus render- 
ing the study of Botany as practicable in the city as in the 
country. 

Fourth. The descriptions of species are unusually full, 
graphic, and popular in style. 

Fifth. The Tables for analysis are far in advance of 
those in the former editions, both in simplicity and extent, 
reaching now from the Grand Division to the Species, and 
by their peculiar form adapted to class-exercise throughout 
the entire route; thus rendering the pursuit at once a 
vigorous discipline and an exciting amusement. 

Sirth. The entire course of the study is included in one 
volume. Price $2.00. 


PuBLIsHED By A. S. BARNES & BURR, 


51 & 53 John Street, New York, 


Publishers of the National Series of Standard School Books. 





A Bew f1 


ench Book, 


JUST PUBLISHED. 


A New French Course. — Specimen-Pages of Pujol and Van Norman’s Com- 
plete French Class-Book, designed for Seminaries and Academies, 
also for Private Students. 


NEW YORK: A. 5S. 


After a careful examination of the specimen-pages of the 
rew French course, by Messrs. Pujol and Van Norman, we 
feel justified in calling the attention of all teachers and 
students of French to this work as one promising to be of 
great importance. 
hand of the value of a forthcoming work by a few specimen- 
pages ; but there is 0 much excellency in these few pages, 
and so many proofs of a real improvement over former 
works of the kind, that we have no doubt whatever that 
the book will meet with a favorable reception, and an ex- 
tensive introduction as a text-book. The work will con- 
tain, in one volume, a complete system of theoretical and 
practical instruction. It is divided into four parts: 1. A 
theoretical and practical grammar, on a plan entirely new. 
with exercises in both French and English, and a series of | 
vocabularies, forming an adequate dictionary. 2. A com- | 
plete and orderly development of French syntax, with ex- 
ercises in both French and English, and polite conversa-| 
tions, illustrative of the idiomatical rules. 3. A new| 


It is not always safe to judge befure- 








BARNES & BURR. 


ee ~ 


4. Progressive 
the French 
classics, which are headed with biographical sketches of 


system of teaching French conversation. 
lessons in translating, and selections from 


the authors. An appendix of polite and commercial cor- 
respondence will complete the work. It is, of course, 
principally the first part of the book which will decide the 
The specimens contained in the 
pamphlet strike us as decidedly superior to any other French 


usefulness of the work. 
book we are acquainted with. Some points which es- 
pecially attracted our attention are: the brevity and clear- 
ness of the grammatical rules ; the judicious selection of 
the sentences for grammatical exercises ; the equal length 
of the lessons; the skilful use made of different kinds of 
types in order to call the attention of the pupil to the rules 
of the lesson. Every page we have examined gives ample 
evidence that the entire system las been practically tried 
hy the authors before writing it down. We are satisfied 
that the book will be a model text-book, the peculiar 
features of which no teacher ought to omit to study. 
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TEACHERS OF VERMONT AND NEW ENGLAND, 


DO YOU WANT THE BEST BOOKS ? 


THEN SEND TO-A. S. BARNES & BURR, 


51 & 53 JOHN STREET, NEW YORK, 


FOR THEIR 


ist of Valuable Geet- Hooks. 


AMONG 


1. Professor Alphonso Wood’s New Edition 
of the Class-Book of Botany. 
Designed for all parts of the Union. 

thorough and accurate Text-Book ever issued 
from the American press. 840 pages. Price, 
$2.00. (The old Edition is still published, price 
$ 1.50.) 


The most 


2. Pujol & Van Norman’s complete French 

Class-Book. 

Embracing Grammar, Conversation, and Literature, 
with an adequate Dictionary, all in one volume. 
Price, $ 1.50. 
pare with this excellent treatise for giving a 


No French book extant will com- 


thorough and systematic knowledge of the French 


Language. 


3. Mansfield’s Political Manual. 


Being a complete View of the Theory and Practice 
of the General and State Governments of the 
United States, — adapted to the use of Colleges, 

This 


work is exactly suited to the times, when the 


Academies, and Schools. Price. 75 cents. 


people of the nation should understand the prin- 
ciples of the Government in which they live. 


4. Mrs. Willard’s School Astranomy and 
Astronomical Geography. Price, 75 cents. 


THEIR LAST ISSUES ARE: 


5. Mrs. Willard’s last Edition of her excel- 
lent History of the United States. 

This book is brought down to the John Brown 
raid. Price, 75 cents. 

6. Zachos’s Analytic Elocution. 

Being an Analysis of the Powers of the Voice, for the 
purpose of Expression in Speaking. Illustrated 
by copious examples, and marked by a system of 
Notation. By J. C. Zachos, A.M. Price, $1.00. 


% Peck’s Ganot’s Popular Physics. 


Being an Introductory Course of Natural Phi- 
losophy, with over 300 splendid Illustrations. 
Price, $1.00. 


BALTIMORE, January 28, 1861. 


| Messrs. A. S. BARNES & BURR: 


Gentlemen, — Permit me to acknowledge the receipt of 
a copy of “ Peck’s Ganot.”? After an examination from 
beginning to end, I do not hesitate to pronounce it one of 


| the best (if not the very best) Essays upon the subject, now 


before the public. Tam delighted with it, and shall spare 
no pains to have it introduced wherever my influence may 
be sufficient to accomplish so desirable an object. 
Very respectfully yours, 
R. N. WRIGHT, 
Principal of Central High School. 





























